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ABSTRACT 


PERCEPTIONS  OF  PROJECT  REPRESENTATIVES  CONCERNING 
PROJECT  SUCCESS  AND  PRE-PROJECT  PLANNING  EFFORT 

by 

ANIELLO  LOUIS  TORTORA,  MASTER  OF  SCIENCE  IN  ENGINEERING 
THE  UNIVERSITY  OF  TEXAS  AT  AUSTIN,  1993 
SUPERVISOR:  G.  Edward  Gibson,  Jr. 

This  thesis  is  a  part  of  an  overall  study  sponsored  by  the  Construction  Industry 
Institute  to  assess  the  best  practices  for  pre-project  planning  of  industrial  construction 
projects.  Pre-project  planning  for  a  capital  project  can  be  defined  as  the  process  of 
developing  sufiBdent  strat^c  information  for  owners  to  address  risk  and  decide  to 
commit  resources  to  maximize  the  chance  for  a  successfiil  project  and  develop  a 
comprehensive  fiamework  for  executing  the  project.  Pre-project  planning  begins 
when  a  project  concept  has  been  identified  during  the  business  planning  process  and 
ends  when  a  decision  has  been  made  wheth^  or  not  to  authorize  fimding  for  the 
execution  of  the  project.  This  thesis  contributes  to  the  overaU  pre-project  planning 
study  by  presenting  an  analysis  of  the  perceptions  of  three  key  types  of  project 
participants  in  the  owner's  organization  concerning  project  success  and  pre-project 
planning  effort.  These  perceptions  were  collected  fi’om  over  90  project,  business,  and 
operations  managers  during  telephone  interviews  concerning  specific  industrial 
construction  projects.  The  critical  factors  concerning  project  success  and  pre-project 
planning  effort  and  the  patterns  and  relationships  that  exist  are  identified  using 
quahtative  analysis  methods.  Conclusions  and  recommendations  are  presented  based 
on  the  results  of  the  analysis. 
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1.  INTRODUCTION 


In  fulfillment  of  its  on  going  research  mission,  the  Construction  Industry  Institute 
(CU)  has  studied  life  cycle  project  costs  versus  the  ability  of  project  participants  to 
influence  these  costs  during  the  same  time  period.  The  current  working  hypothesis  of 
the  Cn  is  that  while  project  costs  continue  to  accrue  at  an  increasing  rate  during  the 
life  cycle  of  the  project,  the  ability  of  the  participants  to  influence  these  costs  quickly 
diminishes  as  the  project  moves  fi’om  conceptual  activities  towards  the  actual 
execution  of  the  project.  This  hypothesis  is  illustrated  graphically  in  Figure  1  by  a 
senes  of  two  curves:  one  curve  describes  project  expenditures,  and  the  other 
descnbes  the  ability  to  influence  expenditures  over  the  various  phases  of  the  project 
life  cycle. 
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Figure  1:  Influence  and  Expenditure  Curve  for  the  Project  Life  Cycle 
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As  shown  in  Figure  1,  the  project  life  cycle  is  broken  into  four  distinct  phases: 
business  planning,  pre-project  planning,  project  execution,  and  facility  operation.  As 
can  be  seen  by  the  diagram,  it  is  much  easier  and  les.  costly  to  influence  a  project's 
outcome  during  the  planning  phases  than  it  is  to  effect  the  outcome  during  project 
execution  or  operate  facility  phases.  Experienced  personnel  within  the  construction 
industry  believe  that  planning  efforts  conducted  durin/^  the  early  stages  of  a  project 
have  significantly  more  effect  on  the  success  of  the  project  than  efforts  that  are 
undertaken  after  the  project  is  well  underway.  It  is  for  this  reason  that  the  CH  has 
identified  pre-project  planning  as  an  important  area  of  research  for  the  construction 
industry. 

1.1.  Scope  of  the  CH  Pre-Project  Planning  Study 

In  order  to  investigate  the  potential  for  increased  project  success  through 
improved  pre-project  planning,  the  CD  commissioned  Task  Force  39.  This  task  force 
is  dedicated  to  studying  pre-project  planning  and  is  comprised  of  representatives  fi’om 
owner,  contractor,  and  academic  organizations.  The  pre-project  planning  task  force 
was  given  the  following  charter  by  CD: 

To  find  the  most  effective  methods  of  project  definition  and  cost  estimating 
for  appropriation  approval 

The  specific  objectives  developed  by  the  task  force  are: 

1 .  Prove  the  need  for,  and  the  value  of  pre-project  planning; 

2.  Describe  the  process  or  methodology  for  pre-project  planning; 

3.  Identify  the  players,  roles,  and  responsibilities  for  pre-project  planning;  and 

4.  Identify  the  resources  required  for  pre-project  planning. 
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To  achieve  the  above  objectives,  an  extensive  research  process  was  undertaken  by 
the  task  force.  By  employing  their  experience  and  the  use  of  a  process  mapping 
technique,  the  task  force  developed  and  validated  a  generic  model  of  tne  pre-project 
planning  process  that  applies  equally  to  different  project  types  and  companies.  The 
model  describes  the  information  flow  between  the  various  planning  functions  as  well  as 
the  major  players  and  controls  for  each  process  identified  (Gibson  et.  al  1993). 

In  addition,  the  objectives  were  accomplished  by  studying  60  multi-million  dollar 
capital  facility  construction  projects  submitted  by  Cn  owner-members.  Data  were 
collected  by  means  of  a  project  questionnaire  and  telephone  interviews.  The  project 
questionnaire  provided  a  means  of  obtaining  historical  data  on  project  success  and  pre¬ 
project  planning  effort.  Subsequent  to  receiving  the  project  questionnaire,  telephone 
interviews  for  each  project  were  conducted.  The  telephone  interviews  were  designed 
to  obtain  the  subjective  opinions  on  the  level  of  project  success  and  pre-project 
planning  effort  fi'om  three  perspectives:  business  manager,  project  manager,  and 
operations  manager.  The  research  methodology  is  discussed  in  more  detail  in  Chapter 
3. 

The  objectives  of  the  pre-project  planning  research  project  are  to  produce: 

1 .  A  validated  model  of  the  pre-project  planning  process  for  capital  facility 
construction  projects. 

2.  Pre-project  planning  data  analysis  which  will  present  relationships  between 
pre-project  planning  and  project  success,  and  the  perceptions  of  three  groups  of 
key  project  participants  concerning  project  success  and  pre-project  planning 
effort. 

A  secondary  objective  that  later  became  important  to  the  task  force  was  to  develop  a 
pre-project  planning  handbook  which  wU  present  a  methodology  for  conducting  pre¬ 
project  planning. 
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The  pre-project  planning  study  can  be  broken  into  three  parts:  development  of  a 
conceptual  model  of  the  pre*project  planning  process,  quantitative  analysis  of  project 
success  and  pre-project  planning  effort;  and  qualitative  analysis  of  industry  experts' 
opinions  concerning  project  success  and  pre-project  planning  effort.  The  focus  of  this 
thesis  is  on  the  qualitative  analysis  of  the  industry  experts'  opinions  that  were  collected 
during  telephone  interviews. 

1.2.  Purpose 

This  is  an  exploratory  research  study  since  there  has  been  no  in-depth  analysis  to 
date  of  the  opinions  of  industry  experts  regarding  the  topics  of  project  success  and 
pre-project  planning  effort.  The  purpose  of  this  thesis  is  to  contribute  to  the  overall 
Pre-Project  Planning  Study  by  accomplishing  several  objectives: 

1 .  Categorize  the  qualitative  responses  of  project  numagers,  business  managers, 
and  operations  managers  concerning  project  success  and  pre-project  planning 
effort. 

2.  Aruilyze  the  qualitative  data  conc^ning  success  and  pre-project  planning  effort 
in  terms  of  stratification  of  responses,  and  identify  themes  and  relationships  witl.'in 
and  across  the  groups  of  respondents. 

3.  Based  on  the  analysis  and  classification  of  the  responses,  determine  best 
practices  regarding  pre-project  planning  effort. 

It  is  hoped  that  the  findings  of  this  study  will  support  the  conclusions  of  the 
quantitative  analysis  performed  separately  on  the  questionnaire.  The  results  of  the 
qualitative  analysis  conducted  in  this  study  should  also  contribute  to  the  validation  of 
the  pre-project  planning  model  as  well  as  emphasize  the  overall  importance  and  need 
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for  pre-project  planning.  This  study  should  identify  areas  of  the  pre-project  planning 
process  that,  according  to  industry  experts,  require  more  emphasis  for  a  project  to  be 
successful.  In  addition,  the  conclusions  drawn  from  this  study  are  intended  to 
contribute  to  the  development  of  a  pre-project  planning  handbook.  Finally,  this  study 
should  contribute  to  the  knowledge  base  of  pre-project  planning  for  construction 
projects  as  well  as  identify  areas  for  future  research  efforts. 

1.3.  Organization  of  Thesis 

The  following  sue  chapters  provide  the  reader  with  the  necessary  background, 

description  of  the  research  methodology,  presentation  and  analysis  of  the  data,  and 

conclusions  and  recommendations.  This  chapter,  Chapter  1,  provides  an  introduction 

to  the  subject,  an  overview  of  the  CD  pre-project  plannit^  study,  and  the  purpose  of 

% 

this  thesis.  Chapter  2  provides  background  information,  and  it  includes  a  literature 
review  of  the  current  work  that  is  relevant  to  this  study  and  a  sununary  of  the  previous 
research  completed  in  the  Cn  Pre-Project  Planning  Study.  Chapter  3  provides  a 
detailed  review  of  the  study's  methodology,  and  it  includes  information  regarding  the 
design  of  the  study,  the  data  collection  process,  and  a  description  of  the  data  analysis 
method.  The  characteristics  of  the  study's  sample  and  the  data  collected  by  the 
interviews  are  presented  in  Chapter  4.  Data  Analyas  is  included  in  Chapter  S. 
Chapter  6  presents  the  conclusions  of  the  study.  Finally,  Chapter  7  presents 
recommendations  and  addresses  best  practices  concerning  pre-project  planning. 


2.  BACKGROUND 


2.1.  Literature  Review 

This  literature  review  briefly  surveys  previous  research  in  the  areas  of  project 
success  and  pre-project  planning,  and  its  relevance  to  the  CII  pre-project  planning 
study.  In  addition,  a  sunmiary  of  the  pre-project  planning  conceptual  model  developed 
as  part  of  the  Cn  study  is  presented. 

2.1.1.  Project  Success 

A  comprehensive  review  of  the  current  relevant  literature  has  revealed  that  project 
success  has  been  the  focus  of  many  recent  studies.  Several  studies  have  focused  on 
identifying  the  critical  factors  that  contribute  to  project  success.  These  studies  suggest 
&ctors,  preconditions,  procedures,  and  determinants  for  achieving  project  success 
(Joiivet  and  Batignolles  1986;  Kothari  1986;  Tuman  1986;  Ashl^,  Jaselskis,  and  Lurie 
1987;  Pinto  and  Slevin  1988a;  Freeman  and  Beale  1992;  Sanvido  et  al.  1992). 

In  addition  to  the  issue  of  success  &ctors,  many  studies  have  concentrated  on  the 
challenge  of  measuring  and  defining  project  success.  Several  researchers  have 
concluded  that  measuring  project  success  in  solely  objective  toms  is  an  impossible 
task  (de  V^t  1986;  Morris  1986;  Stuckenbruck  1986).  The  complexity  of  objective 
measurement  results  fi'om  the  many  project  objectives  that  change  over  time,  the 
multitude  of  project  paiticipants/stakeholdors  with  different  objectives,  and  the 
subjective  nature  of  many  desirable  project  outcomes  (de  Wit  1986).  There  is  general 
agreement  among  researchers  that  whether  or  not  a  project  is  a  success  depends  on 
who  is  making  the  assessment  and  when  the  assessment  is  made.  Thus,  researchers 
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have  attempted  to  measure  project  access  in  a  more  subjective  manner  from  the 
various  perspectives  of  project  participants  and  at  different  times  in  the  project  life- 
cycle  (de  Wit  1986;  Cleland  1986, 1988;  McCoy  1986;  Salaptas  and  Sawle  1986; 
Stuckenbruck  1986;  Tuman  1986;  Ashley  et  al.  1987). 

Some  research  has  been  conducted  in  the  area  of  project  success  using  regression 
analysis  methods.  Success  models  have  been  developed  using  mostly  subjective  data 
to  identify  relationships  between  project  success  and  the  inputs  to  success. 

Researchers  have  identified  several  relationships  between  certain  factors  and  project 
performance  (Ashley  et  al.  1987;  Pinto  and  Slevin  1988b;  Merrow  1990;  Ashley 
1991).  All  of  these  studies  have  identified  project  planning  as  a  key  &ctor  that 
contributed  to  achieving  project  success. 

2.1.2.  Pre-Project  Planning 

While  project  success  has  been  the  focus  of  many  studies,  the  topic  of  pre-project 
planning  has  received  little  research  effort.  There  have  been  very  few  definitive  studies 
in  the  literature  that  have  identified  the  important  factors  for  measuring  pre-project 
planning  effort  and  the  impact  of  these  &ctors  on  project  success.  Hackney  (1992) 
studied  capital  costs  estimating  and  control  which  included  research  on  the  planning  of 
industrial  process  plant  projects.  Hackney  proposed  a  detailed  checklist  for  project 
planning  from  which  a  definition  rating  for  a  project  could  be  calculated.  This 
definition  rating  could  be  used  to  improve  on  areas  of  uncertainty,  estimate 
contingencies,  and,  to  some  extent,  predict  project  performance. 

One  of  the  Rand  Corporation's  pioneer  plants  studies  investigated  the  reasons  for 
inaccurate  estimates  of  capital  costs  and  performance  difficulties  for  first-of-a-kind 
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process  plants.  The  study  provided  factors  responsible  for  inaccurate  cost  estimate 
and  poor  plant  petfonnance.  The  study  found  that  both  performance  problems  and 
cost  estimation  error  were  associated  unth  the  technical  and  site  characteristics  of  the 
project.  These  were  characteristics  that  were  known  and  developed  eariy  in  the 
project  development  (Merrow  et  al.  1981). 

There  has  been  no  research  published  which  quantitatively  establishes  a  correlation 
between  the  effort  expended  on  pre-project  planning  and  the  success  of  a  project. 
Furthermore,  prior  to  this  study,  there  has  been  only  one  published  conceptual  model 
of  the  pre-project  planning  phase  of  a  construction  project  (Sanvido  1990).  This 
model  is  primarily  directed  toward  commercial  projects  and  has  limited  validation. 

2.1.3.  Relation  to  this  Study 

The  literature  review  demonstrates  that  a  wealth  of  information  is  available  on 
project  success  while  very  little  can  be  found  concerning  pre-project  planning.  Most 
of  the  current  project  success  research  has  focused  on  identifying  critical  success 
&ctors  and  measuring  project  success.  There  is  consensus  among  researchers  that  the 
defimtion  of  project  success  varies  among  different  project  participants  and  even 
among  individuals  based  on  when  th^  are  asked  during  the  project  life-cycle.  Some 
jf  the  authors  in  the  literature  conducted  research  by  analyzing  the  opinions  of  project 
managers  or  other  project  participants  collected  through  interviews  and 
questionnaires.  The  majority  of  the  authors,  however,  provide  no  evidence  or  data  to 
support  their  conclusions.  The  studies  are  based  more  on  personal  experience  and  are 
prescriptive  in  nature. 
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The  Cn  Pre-Project  Planning  Study  is  different  from  the  previous  research  in  many 
respects.  Previous  studies  attempting  to  model  construction  project  success  have 
identified  project  planning  as  a  factor  that  is  correlated  to  project  success.  However, 
these  studies  &iled  to  address  in  any  detail  the  pre-project  planning  phase  of 
construction  projects.  Some  of  the  differences  are  listed  as  follows;  1)  This  study  has 
concentrated  on  modeling  the  pre-project  planning  phase  to  identify  all  activities 
involved;  2)  This  study  has  focused  on  measuring  project  success  and  pre-project 
planning  effort  on  capital  fiicilities  to  determine  if  a  positive  correlation  exists  between 
them;  and,  3)  This  study  has  incorporated  the  use  of  both  subjective  and  objective 
variables  in  the  research. 

This  thesis  will  contribute  to  the  overall  pre-project  planning  study  by  evaluating 
the  perceptions  of  three  key  project  participants  in  the  owner's  organization 
concerning  project  success  and  pre-project  planning  effort.  These  perceptions  were 
collected  from  over  90  project,  business,  and  operations  managers  in  telephone 
interviews  concerning  specific  industrial  construction  projects.  The  critical  factors 
concerning  project  success  and  pre-project  planning  effort  wiU  be  outlined  as  well  as 
patterns  and  relationships  identified  through  the  interviews. 

This  will  be  the  first  study  completed  that  examines  industry  experts'  perceptions 
of  pre-project  planning,  pio^cct  success,  and  their  interrelationship.  Unlike  previous 
studies,  this  study  takes  advantage  of  a  large  sample  of  the  key  participants  involved  in 
the  pre-project  planning,  execution,  and  operation  phases  of  projects.  In  addition,  all 
the  interviews  were  conducted  at  least  two  years  after  the  projects  were  completed  so 
that  a  specific  time  period  in  the  project  life  cycle  is  analyzed.  Based  on  the 
characteristics  and  size  of  the  sample  and  the  research  approach  used,  this  thesis 
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should  provide  a  more  representative  view  of  the  key  factors  involved  for  project 
success  and  pre-project  planning  effort. 

2.2.  Pre-Project  Planning  Conceptual  Model 

The  objectives  of  the  Cn  Pre-Project  Planning  Task  Force  were  discussed  in  the 
introduction.  The  pre-project  planning  conceptual  model  developed  by  the  task  force 
is  particularly  relevant  to  this  thesis  and  satisfied  one  of  the  task  force's  objectives.  It 
provides  the  basis  for  the  initial  categories  used  in  the  qualitative  analysis  of  the 
opinion  data  gathered  fi'om  the  project  representatives.  In  addition,  it  is  expected  that 
the  perceptions  of  the  project  representatives  concerning  project  success  and  pre¬ 
project  planning  effort  will  support  the  conceptual  model  and  increase  its  validity. 

The  purpose  of  the  concqitual  model  is  to  define  the  fimctions  involved  in  the  pre¬ 
project  planning  of  capital  fiicilities  so  that  measures  of  effort  and  project  success  can 
be  developed  and  their  interrelationships  analyzed.  The  task  force  has  defined  pre¬ 
project  planning  as  the  process  of  developing  sufficient  strategic  information  for 
owners  to  address  risk  and  decide  to  commit  resources  to  niaifiTni7.p  the  chance  for  a 
successful  project  (Gibson  et  al.  1993).  The  pre-project  planning  stage  of  the  project 
begins  once  an  initial  idea  for  the  project  is  identified;  pre-project  planning  continues 
until  the  beginning  of  project  execution,  when  deagn  and  construction  actually 
commence. 

Figure  2  shows  the  same  four  project  life-cycle  phases  as  the  cost  influence 
diagram  (shown  in  Figure  1),  but  it  includes  a  description  of  the  major  sub-processes 
requved  during  each  step  of  the  project's  life  as  defined  by  the  task  force.  The  four 
major  sub-processes  of  the  pre-project  planning  phase  (organize  for  pre-project 
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planning,  select  project  alternatives,  develop  a  project  definition  package,  and  decide 
whether  to  proceed  with  project)  are  further  decomposed  as  shown  in  the  node  tree 
for  the  pre-project  planning  model  (shown  in  Figure  3). 


Figure!:  Project  Life  Cycle  Diagram 

The  conceptual  model  for  the  pre-project  plaiming  process  was  developed  by  the 
task  force  by  employing  their  collective  experience  and  the  process  nuq)ping  technique 
IDEFO  (Integrated  Computer-Aided  Manu&cturing  Definition)  (Gibson  et  al.  1993). 
The  members  identified  the  information  flow  between  the  various  planning  functions, 
as  well  as  the  major  players  and  the  controls  for  each  fimction.  It  was  decided  early  in 
the  development  process  that  the  model  should  not  necessarily  mirror  a  single 
company’s  planning  procedures.  Every  attempt  was  made  to  keep  the  model  as 
generic  as  possible  so  that  it  applies  equally  to  different  project  types  and  companies. 
Therefore,  the  model  refimns  fi*om  going  into  so  much  detail  that  it  becomes  specific 
to  one  company  or  one  type  of  organization. 
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The  task  force  also  developed  detailed  checklists  of  the  important  steps  in  the  pre¬ 
project  planning  effort.  These  checklists  are  tools  that  can  be  used  to  insure  that  all 
the  important  planning  functions  are  performed  prior  to  beginning  detailed  design  or 
construction. 

The  researchers  used  three  projects  to  validate  how  closely  the  model  and  the 
checklist  represent  actual  construction  industry  procedures.  The  Cn  task  force 
members  provided  these  projects  from  thdr  companies'  job  lists.  The  validation 
process  consisted  of  interviews  with  project  participants  to  determine  the  applicability 
of  the  model  to  pre-project  planning  efforts  at  each  organization. 

The  next  chapter  will  discuss  the  methodology  used  to  meet  the  objectives  of  this 
thesis. 


3.  METHODOLOGY 


3.1.  Design  of  The  Study 

The  focus  of  this  thesis  is  an  analysis  of  the  perceptions  of  business,  project,  and 
operations  managers  concerning  project  success  and  pre-project  planning  effort  on 
projects  with  which  they  were  associated.  These  perceptions  were  obtained  through 
the  use  of  telephone  interviews.  The  sections  that  follow  summarize  the  overall  design 
of  the  Cn  Pre-Project  Planning  Study,  the  data  gathering  process,  and  the  analysis  of 
the  qualitative  data. 

3.1.1.  Definition  of  Project  Success  and  Pre-Project  Planning  Effort 

As  discussed  in  the  introduction,  experienced  personnel  in  the  construction 
industry  feel  that  project  success  and  the  effort  mq)ended  in  pre-project  planning  are 
correlated.  A  first  step  in  determining  this  correlation  was  to  define  project  success 
and  pre-project  planning.  The  review  of  the  literature  demonstrated  that  the  definition 
of  project  success  varied  among  different  project  participants  and  at  what  point  they 
were  asked  during  the  project  life-cycle.  In  addition,  the  literature  review 
demonstrated  that  prior  to  this  study  little  research  effort  has  been  mq)ended  on 
defining  the  pre-project  planning  phase  of  construction  projects. 

Because  no  clear  definition  of  project  success  and  pre-project  planning  effort 
existed  for  use  in  this  study,  the  first  step  was  to  conceptualize  these  concepts. 
According  to  Babbie  (1983),  conceptualization  is  "a  process  whereby  fiizzy  and 
inq)recise  notions  (concepts)  are  made  more  specific  and  precise”.  In  the  case  of 
project  success,  the  task  force  members  combined  a  review  of  the  literature  with  their 
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experience  and  the  experience  of  their  colleagues  to  produce  four  initial  broad 
categories  of  success;  business,  project  management,  operations  and  social  success. 

The  lack  of  prior  study  of  the  pre-project  planning  phase  of  construction  projects 
made  conceptualization  of  this  concept  particularly  difficult.  For  the  pre-project 
planning  effort  to  be  evaluated,  a  conceptual  model  of  the  pre-project  planning  phase 
was  developed  by  the  task  force  using  a  more  structured  approach.  As  described  in 
Chapter  2,  the  task  force  modeled  pre-project  planning  using  the  process  mapping 
technique  IDEFO.  The  conceptual  model  describes  pre-project  planning  with  three 
broad  concepts;  organization  for  pre-project  planning,  altonative  selection,  and 
developing  the  project  definition  package. 

Through  conceptualization,  the  general  terms  of  project  success  and  pre-project 
planning  were  more  precisely  defined.  The  next  step  was  to  define  these  concepts  so 
they  could  be  observed  and  measured.  Babbie  (1983)  describes  operationalization  as 
the  process  of  developing  "concrete  and  specific  definitions  of  something  in  terms  of 
the  operations  by  which  observations  are  to  be  categorized."  The  concepts  of  project 
success  and  pre-project  planning  were  fiuther  defined  by  the  variables  required  for 
measuring  them. 

The  task  force  specified  exactly  what  needed  to  be  observed  and  how  the 
observation  would  be  done.  The  initial  four  concepts  of  project  success  were  fiuther 
defined  by  nine  categories.  Each  success  category  was  broken  down  into  specific, 
measurable  variables.  For  pre-project  planning,  decomposition  of  the  IDEFO  model 
was  continued  until  a  level  of  detail  that  provided  measurable  variables  was  reached 
(Gibson  et  al.  1993).  This  list  of  success  and  pre-project  plaiuiing  effort  categories 
and  variables  is  shown  in  the  success  and  effort  categories  matrix  (Appendix  A).  The 
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matrix  shows  the  variables  to  be  measured  within  each  category  and  the  expected 
source  of  data  for  each  variable  (business  manager,  project  manager,  operations 
manager,  or  historical  data). 

3.1.2.  Data  Gathering  Strategy 

Of  the  five  modes  of  observation  described  by  Babbie  (1983)  (experiments,  field 
research,  survey  research,  unobtrusive  research,  and  evaluation  research),  survey 
research  is  the  most  feasible  for  this  study.  Experimental  and  evaluation  research  are 
not  viable  because  of  their  intrusive  nature  and  potential  impact  on  the  economic 
performance  of  construction  projects.  Because  there  is  little  existing  data  about  pre¬ 
project  planning,  unobtrusive  research,  which  relies  on  the  availability  of  existing  data, 
w'as  not  applicable  to  this  research.  Field  research  was  employed  to  some  extent  by 
having  task  force  members  observe  and  report  how  pre-project  planning  was  done  in 
their  firms.  Survey  research,  which  involves  collecting  data  by  asking  people 
questions  was  the  most  cost  and  time  efiBcient  method  available. 

The  three  most  common  methods  for  data  collection  in  survey  research  are 
personal  interviews,  telephone  interviews,  and  questionnaires  (Babbie  1983;  Warwick 
and  Lininger  1975).  Because  of  the  time  constraints  involved  and  distances  between 
the  locations  of  respondents,  personal  int^views  were  not  feasible  for  use  in  this 
study.  The  pre-project  planning  study  relied  on  questiouuures  and  telephone 
interviews  as  the  primary  methods  for  data  collection. 

The  questionnaire  and  interview  instrument  were  designed  using  the  variables 
developed  in  the  operational  definition.  The  list  of  these  variables  is  shown  in 
^pendix  A  (Success  and  Effort  Categories  Matrix).  A  pre-test  of  the  questionnaire 


17 


and  interview  was  conducted  to  ensure  all  the  questions  would  be  understood  by  the 
respondents  and  would  measure  what  they  intended  to  assess.  The  task  force 
members  from  owner  companies  provided  projects  and  interviewees  for  the  pre-test. 
As  a  result  of  the  pre-test,  minor  changes  were  made  to  refine  and  improve  the 
questionnaire  and  interview  instrument  so  that  they  provided  more  vahd  and  reliable 
data  for  analyses. 

3.1.3.  Domain  of  the  Study 

Based  on  the  variables  that  were  defined  for  measurement,  the  task  force  decided 
that  data  would  need  to  be  gathered  on  completed,  industrial  construction  projects.  In 
order  to  realize  the  objectives  of  this  study,  an  initial  project  population  of  1 50-200 
projects  was  required.  Each  CII  owner  member  company  that  was  wiUii^  to 
participate  was  asked  to  nominate  six  to  ten  piotential  projects  meeting  the  following 
criteria: 

1 .  The  project  was  an  industrial  construction  project. 

2.  The  final  cost  of  the  project  exceeded  $5  million 

3.  The  project  has  been  mechanically  completed  and  in  operation  for  at  least  two 

years. 

4.  The  project  was  performed  in  North  America. 

3.2.  Data  Gathering 

The  first  step  in  the  data  gathering  process  involved  sending  letters  to  members  of 
Cn  owner  companies  requesting  that  they  nominate  sbc  to  ten  projects  meeting  the 
criteria  mentioned  above.  One-hundred  five  projects  were  nominated  for  the  study. 
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which  was  below  the  initial  target  of  1 50.  From  this  project  population,  a  stratified, 
random  sample  was  selected  for  study. 

The  second  step  was  the  completion  of  project  questionnaires.  The  point  of 
contact  for  each  project  selected  was  asked  to  complete  an  eighteen  page 
questionnaire  which  was  used  to  collect  quantitative  and  historical  project  data  on 
each  project.  The  questionnaire  asked  also  for  the  contact  information  for  follow-up 
interviews  with  three  project  representatives: 

1 .  Business  unit  representative;  preferably  the  business  manager  who  sponsored 

the  project  and  had  knowledge  of  its  bu^ess  implications. 

2.  Project  management  representative:  preferably  the  project  manager  who  was 

involved  in  the  pre-project  planning  and  execution  pha^s  of  the  project. 

3.  Operating  unit  representative;  preferably  the  manager  of  the  operating  unit. 
The  request  for  interview  data  portion  of  the  questionnaire  is  shown  in  Appendix  B. 

The  third  step  was  to  send  &csimile  letters  to  each  of  the  identified  project 
representatives  notifying  them  that  they  would  be  contacted  by  a  researcher  to 
schedule  an  interview.  To  insure  that  each  of  the  interviewees  provided  data  on  the 
project  being  studied,  the  letter  included  a  brief  summary  of  the  project's  historical 
data.  An  example  of  the  interview  notification  letter  is  shown  in  Appendix  C. 

The  fourth  and  final  step  was  to  conduct  the  interview.  Thirty  minutes  were 
scheduled  for  each  interview,  and  the  average  duration  has  been  approximately  25 
nrinutes.  The  interviews  were  conducted  by  reading  a  brief  introductory  statement 
about  the  pre-project  planning  study  and  then  asking  questions  exactly  as  they  appear 
on  the  interview  instrument. 

The  interview  instrument  is  divided  into  two  sections.  The  first  section  gathers 
opinions  about  the  success  of  the  project  and  the  second  section  about  pre-project 
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planning  effort.  Each  section  contains  closed-ended  questions  organized  into  the 
project  success  and  pre-project  planning  effort  categories  (see  ^pendix  A  for  the  list 
of  categories).  Each  section  is  followed  by  open-ended  wrap-up  questions  designed  to 
obtain  the  representative's  overall  opinion  of  project  success  and  pre-project  planning 
effort.  The  qualitative  data  gathered  from  the  open-ended  questions  were  analyzed  for 
this  thesis.  A  copy  of  the  master  list  of  interview  questions  is  included  in  Appendix  D. 
Each  group  of  representatives  was  asked  certain  questions  from  the  master  list  as 
indicated  in  the  ^pendix,  and  all  three  groups  were  asked  the  same  open-ended 
questions. 

3.3.  Data  Analysis 

To  evaluate  the  subjective  opmions  of  project  rq}resaitatives  concemii^  project 
success  and  pre-project  planning  effort,  qualitative  analysis  methods  were  used. 
Qualitative  analysis  involves  the  organization  and  interpretation  of  non-numerical  data 
for  the  purpose  of  identifying  important  underlying  meanings  and  patterns  of 
relationships  (Babbie  1983).  The  qualitative  data  to  be  analyzed  were  generated  from 
four  questions  asked  in  the  telephone  intmdews.  The  aim  of  these  four  open-ended 
questions  was  to  obtain  perceptions  about; 

•  The  important  frictors  that  contribute  to  project  success 

•  The  areas  that  need  to  be  considered  for  improving  project  success 

•  The  important  factors  involved  in  pre-project  planning  effort 

•  The  areas  that  need  to  be  considered  for  improving  pre-project  planning 
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The  first  step  in  the  qualitative  analysis  was  to  organize  the  data.  The  verbatim 
responses  for  each  project  representative  were  entered  into  a  computer  file  and 
organized  by  project  number.  A  computer  printout  of  the  entire  file  was  generated  to 
&cilitate  categorization  of  the  responses  by  the  researchers.  The  entire  data  file  of 
responses  is  shown  in  Appendix  E  and  has  been  edited  to  preclude  identification  of  the 
participants. 

The  second  step  was  to  categorize  the  data.  The  success  and  pre-project  planning 
effort  categories  and  subcategories  developed  by  the  task  force  were  used  for  this 
categorization  (see  Appendix  A  for  a  list  of  the  categories).  The  author  and  the 
primary  investigator  each  read  ail  the  responses  and  assigned  categories  to  them.  This 
process  was  repeated  several  times  by  each  researcher  to  increase  the  accuracy  of  the 
categorization.  If  a  particular  response  merged  firequently  from  the  data  that  did  not 
fit  into  one  of  the  initial  categories,  it  was  added  to  a  list  of  new  categories  and 
subcategories.  The  list  of  new  categories  that  was  developed  during  the 
categorization  process  is  also  shown  in  ^pendbr  A 

The  final  step  was  to  use  descriptive  statistics  to  describe  and  synthesize  the  data 
thereby  facilitating  the  interpretation  of  the  qualitative  data.  This  included  the  use  of 
frequencies,  percentages,  stratification,  and  Pareto  ordering  of  the  most  common 
responses.  The  researcher  analyzed  the  data  identi^mg  underlying  themes  and 
patterns  of  relationships  within  and  across  the  groups  of  project  representatives 
concerning  project  success  and  pre-project  planning  effort.  The  results  of  the 
categorization  and  interpretation  of  the  data  follows  in  the  next  two  chapters. 


4.  PRESENTATION  OF  DATA 


The  previous  chapter  detailed  the  procedures  that  were  used  for  data  collection 
and  qualitative  analysis  of  the  data.  This  chapter  will  describe  the  characteristics  of  the 
sample  population  and  present  the  qualitative  data  received  from  the  interviews  with 
project  representatives. 

4.1.  Sample  Characteristics 

A  total  of  41  industrial  construction  projects  were  included  in  this  study.  These 
projects  are  categorized  by  size  and  type  as  shown  in  Figures  4  and  5.  The  total  cost 
of  the  41  projects  combined  was  $2,607,770,452.  The  final  completion  costs  of  the 
projects  ranged  from  $4,700,000  to  $565,800,000,  with  an  average  cost  of 
$63,604,000. 
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■$5-$20MM  S$20 -$50X114  □$50-$100MM  □$100-$600MM 


Figure  4.  Project  Sample  Size 
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Figures.  Project  Sample  Type 

From  these  41  projects  a  total  of  94  interviews  were  conducted  with  project 
representatives.  As  discussed  in  the  previous  clu^)ter,  the  researcher  attempted  to 
conduct  an  interview  with  each  of  three  representatives  associated  with  each  project: 
(1)  business  manager;  (2)  project  manager;  and  (3)  operations  manager.  The  ideal 
situation  would  be  to  conduct  three  interviews  for  each  project,  one  with  each 
representative.  Unfortunately,  three  interviews  per  project  were  not  feasible  in  all 
cases  due  to  the  unavailability  of  some  project  representatives.  The  projects  under 
study  have  been  completed  for  at  least  two  years,  and,  in  many  cases,  the 
representatives  had  left  employment  of  the  project  owner  or  were  out  of  the  country 
during  the  interview  period. 

Even  when  three  represe^itatives  wwe  not  available  for  each  project,  the  ones  that 
were  available  w«-e  still  intc  viewed.  Collecting  interview  data  from  only  one  or  two 
of  the  representatives  on  a  project  instead  of  all  three  did  not  affect  the  results  of  this 
study.  It  was  not  the  study  intent  to  compare  the  perceptions  of  the  three  project 
representatives  for  each  project.  Rather,  the  focus  of  the  study  was  to  analyze  and 
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compare  the  perceptions  of  the  three  groups  of  representatives  concerning  project 
success  and  pre-project  planning  effort.  Therefore,  all  the  available  project 
representatives  were  interviewed  in  order  to  collect  as  much  data  as  possible  for  each 
group. 

Figure  6  shows  the  number  of  interviews  completed  for  each  group  of  project 
representatives.  Figure  7  shows  the  number  of  projects  where  all  three  interviews 
were  conducted  and  the  number  of  projects  where  only  one  or  two  representatives 
could  be  interviewed. 

On  two  of  the  projects  studied,  one  project  representative  performed  as  both  the 
project  manager  and  operations  manager  for  the  project.  In  this  situation,  the 
representative's  responses  were  included  in  the  data  set  for  both  the  project  and 
operations  manager,  since  the  representative  was  responding  from  both  pmpectives. 


Figure  6.  Interviews  Conducted  by  Type 


24 


3  Rqnsentatives  2  RqjreseDtatives  1  Representative 


iBtervtewi  Per  Project 

Figure  7.  Breakdown  of  Interviews  Conducted  Per  Project 


4.2.  Characterization  of  the  Data 

The  master  interview  instrument  containing  the  questions  used  in  the  telephone 
interviews  is  shown  in  Appendix  D.  As  described  in  the  previous  chapter,  the  open- 
ended  questions  (questions  10  and  14)  concerning  project  success  and  pre-project 
planning  effort  generated  the  qualitative  data  for  analysis  in  this  study.  The  questions 
are  as  follows; 


10.  Finalfy,  we  would  like  to  know  your  opinion  of  haw  succes^l  this  project 
was  overall,  taking  into  consideration  all  the  areas  that  we  haw  Just  covered 
On  a  scale  of  1  to  5,  with  1  being  very  unsucces^l  and  5  being  very  successful, 
please  provide  us  with  your  rating  of  the  overall  project? 

10a.  WlKit  are  your  main  reasons  for  your  assessment  of  the  project's  level  of 
success? 

10b.  What,  if  anything,  needs  to  be  improved  next  time  to  make  the  project 
more  succes^l? 
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14.  Finally,  we  would  like  to  know  your  opinion  of  the  overall  level  of  effort 
expended  mi  pre-project  planning  on  this  project.  Using  a  scale  of  1  to  5,  with 
I  representing  very  low  and  5  representing  very  high,  how  would  you 
characterize  die  overall  level  of  effort  that  was  expended  on  pre-project 
planning  for  this  project? 

1 4a.  What  are  your  main  reasons  your  assessment  of  the  level  of  effort 
expended  on  pre-project  planning? 

14b.  In  your  opinion,  what,  concerning  pre-project  planning  effort,  needs  to  be 
improved  next  time? 


The  responses  of  each  project  representative  to  these  questions  are  organized  by 
project  number  and  included  in  Appendix  E.  The  data  are  categorized  as  described  in 
the  methodology  (Chapter  3).  The  researcher  and  the  study's  primary  investigator 
read  the  responses  several  times  and  assigned  categories  to  them  (see  Appendix  A  for 
initial  categories  used  and  the  new  categories  identified). 

Since  the  questions  were  open-ended,  representatives  often  gave  multiple 
responses  to  be  categorized.  To  account  for  nniltiple  responses  within  a  main 
category,  the  responses  were  assigned  subcategories  within  the  main  categories.  For 
example,  the  following  response  by  a  project  manager  to  question  10a  is  cat^orized  in 
Table  1: 

Teamwork  on  the  project  was  excellent.  Corporate  guidance  was  clear  and  consinent.  The 
jnvject  was  well  within  budget  and  ahead  of  schedule;  we  had  very  minimal  changes 
Machinery  operates  very  well  and  operators  like  it  since  it  is  easy  to  operate. 


Table  1. 

Example  of  Cateeorized  Response 

MainCatorory 

Subcatesory 

Project  Manaaer  Response; 

3 

a 

Teamworic  on  the  project  was  excellent. 

3 

e 

Corporate  guidance  was  clear  and  consistent 

4 

aandb 

The  project  was  well  within  budget  and  ahead  of  schedule; 

4 

d 

we  had  very  minimal  changes. 

8 

a 

Operates  well,  and  qxrators  like  it  since  it  is  easy  to  operate. 
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Referring  to  the  success  categories  and  subcategories  in  ^pendix  A,  the 
classification  "Sa"  is  quality  nuuiagement/teamwork  effort;  "Be"  is  quality 
management/guidance  fi'om  management;  "Aa."  is  project  cont^oi^udget  achievement; 
"4b"  is  project  control/schedule  achievement;  "4d"  is  project  control/number  of 
changes;  and  "8a"  is  operating  characteristics/ease  of  operation.  The  sections  that 
follow  will  explain  the  significance  of  each  question,  discuss  the  stratification  of  the 
data,  and  present  the  data  that  were  collected. 

4.2.1.  Data  fi’om  Question  10a. 

Question  10a:  What  are  your  main  reasons  for  the  project’s  level  of  success? 

This  question  was  asked  in  order  to  determine  the  perceptions  of  the  project 
representatives  about  important  factors  or  outcomes  that,  when  present  or  absent, 
have  a  significant  impact  on  project  success.  From  the  responses,  the  researcher  could 
identify  the  success  &ctors  and  outcomes  important  to  each  group  of  representatives. 
In  addition,  any  differences  or  similarities  concerning  project  success  among  the 
groups  could  be  observed. 

To  facilitate  the  interpretation  of  the  categorized  data,  the  researcher  stratified  the 
data  set  of  responses  several  ways.  First,  the  number  of  responses  in  each  main 
category  were  totaled  for  each  group  of  representatives.  In  the  example  above,  the 
project  manager  had  two  responses  in  category  3,  three  responses  in  category  4,  and 
one  response  in  category  8. 

This  method  of  stratification  allowed  the  researcher  to  determine  which  categories 
were  perceived  as  most  important  by  examining  the  frequency  of  responses  with  which 
each  category  was  mentioned.  Note  that  the  three  groups'  perceptions  carmot  be 
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compared  using  this  method,  since  the  number  of  representatives  interviewed  in  each 
group  are  not  equal.  Thus,  the  project  manager  group,  which  has  the  largest  number 
of  interviews,  will  have  more  overall  responses  for  categorization  than  the  other  two 
groups. 

The  method  used  for  comparing  the  groups'  perceptions  was  to  count  the  number 
of  representatives  in  each  group  (project  manager,  business  manager,  and  operations 
manager)  that  identified  a  main  category  at  least  once  on  a  project.  In  the  example 
above  the  project  manager  identified  categories  3, 4,  and  8.  The  number  of 
representatives  in  each  group  identifying  a  main  category  were  totaled  for  each 
category.  To  normalize  the  data,  the  number  of  representatives  of  each  group  in  a 
category  was  then  divided  by  the  total  number  of  representatives  of  that  group.  Thus, 
the  percentage  of  each  group  identifying  each  main  category  was  derived.  Through 
normalization  of  the  data,  the  groups  can  be  compared  regardless  of  the  minor 
dififerences  in  group  size.  In  addition,  the  fi’equency  with  which  each  category  is 
identified  can  be  observed.  This  methodology  was  used  for  all  four  questions. 

Table  2  presents  the  data  received  firom  question  10a.  There  were  94  total 
representatives  responding  to  the  question;  36  project  managers,  28  business 
managers,  and  30  operations  managers.  The  categories  identified  in  the  responses  are 
listed  at  the  top  of  each  colurrm.  These  categories  are  defined  at  the  bottom  of  the 
table  by  the  subcategories  that  were  identified  within  each  main  category.  Note  that 
only  those  subcategories  identified  in  the  representatives'  responses  to  question  10a  are 
included  at  the  bottom  of  Table  2  (for  a  complete  listing  of  the  subcategories  see 
.^pendix  A).  The  number  adjacent  to  the  subcategory  is  the  total  number  of 
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times  the  subcategory  was  identified  by  all  three  groups.  Each  column  contains  the 
number  and  percentage  of  representatives  that  identified  a  particular  category.  For 
example,  under  the  category  of  quality  management  in  column  (2),  12  project 
managers  out  of  36,  or  33%  of  the  project  managers  identified  this  category  in  then- 
responses. 

The  bottom  row  of  Table  2  shows  the  numbo*  of  projects  for  which  each  main 
category  was  identified.  A  project  was  included  in  a  main  category  if  at  least  one  of 
the  project  representatives  interviewed  identified  that  main  category.  The  category  of 
quality  management,  for  example,  was  identified  by  participants  on  20  of  the  41 
projects  in  the  san^le. 

Referring  to  question  10,  the  project  representatives  were  asked  to  rate  the 
project's  level  of  success  on  a  scale  of  1  to  S  (with  1  bong  very  unsuccessfiil  and  5 
being  very  successful).  The  researcher  stratified  the  responses  to  question  10a  by  the 
success  ratings  the  projects  received.  The  projects  rated  4  and  S  were  considered 
more  successful,  and  those  rated  3  or  lower  were  conadered  less  successful. 

Using  this  method  for  stratifying  the  data,  the  researcher  attempted  to  determine  if 
there  were  two  sets  of  important  success  &ctors  and  oirtcomes.  One  set,  for  ratings  of 
4  and  5,  would  consist  of  important  factors  and  outcomes  contributing  to  their  view  of 
a  s>iccessful  project.  The  other  set,  for  ratings  of  3  or  less,  would  consist  of  Actors 
and  outcomes  that,  if  poorly  executed  or  not  existent  on  a  project,  could  cause  the 
project  to  be  less  »iccessful.  This  stratification  was  performed  to  determine  if  the  sets 
of  factors  and  outcomes  were  similar  or  different.  The  data  stratified  by  success  rating 
are  not  presented  here,  but  the  results  of  this  stratification  will  be  considered  in  the 
analysis. 
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4.2.2.  Data  from  Question  10b. 

Question  10b:  What,  if  anything,  needs  to  be  improved  next  time  to  make  the  project 
more  succes^l? 

This  question  was  asked  to  determine  the  perceptions  of  the  project 
representatives  regarding  which  factors  require  more  emphasis  in  order  for  a  project  to 
be  more  successful.  From  the  responses,  the  researcher  could  identify  areas  of 
improvement  considered  important  by  each  group  of  representatives.  In  addidon,  any 
differences  or  similarities  concerning  improvement  areas  among  the  groups  could  be 
observed. 

The  data  received  from  question  10b  were  stratified  in  the  same  manner  as  the  data 
from  question  10a.  Table  3  presents  the  data  received  from  question  10b.  The  same 
number  of  representatives  responded  to  the  question.  As  before,  the  categories 
identified  in  the  responses  are  listed  at  the  top  of  each  column,  and  are  defined  at  the 
bottom  of  the  table  by  the  subcategories  that  were  identified  within  each  main 
category.  The  number  adjacent  to  the  subcategory  is  the  total  number  of  times  the 
subcategory  was  identified  by  all  three  groups.  Each  column  contains  the  number  and 
percentage  of  representatives  that  identified  a  particular  category.  The  bottom  row  of 
Table  3  shows  the  number  of  projects  for  which  each  main  category  was  identified. 

The  "other"  category  in  column  (10)  of  Table  3  consists  of  those  categories 
identified  only  a  few  times  by  the  project  representatives  in  their  responses  to  question 
10b.  Table  3a  further  describes  the  other  category. 
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Table  3a.  Breakdown  of  "Other"  Category  for  Question  10b 


N-94 

Social 

Operating 

Operations 

Market 

RcqiondeBts 

Characteristics 

Input 

Forecast 

(1) 

(2) 

(3) 

(4) 

ffl _ 

Project  (36) 

1 

0 

1 

0 

Manaaer 

3% 

3% 

Business  (28) 

2 

3 

1 

2 

Manaaer 

7% 

11% 

4% 

7% 

Operatkms  (30) 

0 

1 

2 

3 

Manaaer 

3% 

7% 

10% 

Total  (94) 

3 

4 

4 

5 

3% 

4% 

4% 

5% 

Projects  (N«41) 

3/7% 

3/7% 

5/12% 

3/7% 

Notes: 

Social;  Safety  &  Health(l),  Environmaital(2) 

Operating  Characteristics:  Ease  of  Operation(l),  Performance(2),  Flexibility(l) 
Operations  Input;  Involvement  of  operations  personnel  as  part  of  project  team  and 
using  their  skills  and  experience  in  all  phases(4) 

Market  Forecast:  Forecasting  the  market  window  for  a  product(S) 


4.2.3.  Data  from  Question  14a. 

Question  14a:  What  are  your  main  reasons  for  your  assessment  of  the  level  of  effort 
experukd  on  pre-project  planning? 

This  question  was  asked  to  determine  the  perceptions  of  the  project  participants 
concerning  important  frctors  required  for  successful  pre-project  planning.  From  the 
responses,  the  researcher  could  identify  the  pre-project  planning  factors  important  to 
each  group  of  representatives.  In  addition,  any  differences  or  similarities  concerning 
pre-project  planning  among  the  groups  could  be  identified. 

The  data  received  from  question  14a  were  stratified  in  the  same  manner  as  the  data 
received  from  previous  questions  and  is  shown  in  Table  4.  Of  the  94  project 
representatives  interviewed,  91  responded  to  question  14a;  35  project  managers,  27 
business  managers,  and  29  operations  managers.  Three  of  the  94  project 
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representatives  interviewed  were  not  involved  in  the  pre-project  planning  for  their 
projects  and  therefore  did  not  respond  to  these  two  questions  concerning  pre-project 
planning. 

The  categories  identified  in  the  responses  are  listed  at  the  top  of  each  column  in 
Table  4.  As  before,  the  categories  are  defined  at  the  bottom  of  the  table  by  the 
subcategories  that  were  identified  within  each  main  category.  The  number  adjacent  to 
the  subcategoiy  is  the  total  number  of  times  the  subcategory  was  identified  by  any  of 
the  three  respondents.  Each  column  contains  the  number  and  percentage  of 
representatives  that  identified  a  particular  cat^oiy.  The  bottom  row  of  Table  4  shows 
the  number  of  projects  for  which  each  main  category  was  identified. 

As  was  done  in  question  10a,  the  researcher  stratified  the  responses  to  question 
14a  by  the  pre-project  plannii^  eflFort  ratings  received.  Referring  to  question  14,  the 
project  representatives  were  asked  to  rate  the  overall  level  of  effort  eiqiended  on  pre¬ 
project  planning  on  a  scale  of  1  to  S  (with  1  being  very  low  and  5  being  very  high). 

The  projects  rated  4  and  S  were  considered  to  have  more  pre-project  planning  effort, 
and  those  rated  3  or  lower  were  considered  as  having  less  effort. 

Using  this  method  for  stratifying  the  data,  the  researcher  attempted  to  determine  if 
there  were  two  sets  of  important  pre-project  planning  &ctors.  One  set,  for  ratings  of  4 
and  S,  would  consist  of  &ctors  that  contribute  to  successful  pre-project  planning.  The 
other  set,  for  ratings  of  3  or  less,  would  con^  of  factors  that,  if  not  existent  or 
executed  poorly  on  a  project,  result  in  unsuccessful  pre-project  planning.  This 
stratification  was  performed  to  determine  if  the  sets  of  factors  were  similar  or 
different.  The  data  stratified  by  effort  rating  are  not  presented  here,  but  the  results  of 
this  stratification  will  be  considered  in  the  overall  analysis. 
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4.2.4.  Data  from  Question  14b. 

Question  14b:  What  concerning  pre-project  planning  effort  needs  to  be  improved 
next  time? 

This  question  was  asked  to  determine  the  perceptions  of  the  project 
representatives  about  what  areas  of  pre-project  planning  require  more  emphasis.  From 
the  responses,  the  ^searcher  could  identify  areas  of  improvement  for  pre-project 
planning  important  to  each  group  of  representatives.  In  addition,  any  differences  or 
similarities  concerning  improvement  areas  among  the  groups  could  be  observed. 

The  data  received  from  question  14b  were  stratified  in  the  same  mann^  as  the  data 
received  from  previous  questions.  Table  5  presents  the  received  from  question 
14b.  Ofthe  94  project  representatives  interviewed,  91  responded  to  question  14b:  35 
project  managers,  27  business  managers,  and  29  operations  managers.  As  discussed  in 
the  previous  section,  three  ofthe  94  project  representatives  interviewed  were  not 
involved  in  the  pre-project  planning  for  thdr  projects  and  therefore  did  not  respond  to 
questions  concerning  pre-project  planning. 

The  categories  identified  in  the  responses  are  listed  at  the  top  of  each  column  in 
the  Table.  The  categories  are  defined  in  the  notes  at  the  bottom  of  the  table  by  the 
subcategories  that  were  identified  within  each  main  category.  The  number  adjacent  to 
the  subcategory  is  the  total  number  of  times  the  subcat^ory  was  idwitifiad  by  any  of 
the  respondents.  Each  column  contains  the  number  and  percentage  of  representatives 
that  identified  a  particular  category.  The  bottom  row  of  Table  5  shows  the  number  of 
projects  for  which  each  main  category  was  identified. 


Table  5.  What  concerning  pre-project  planning  eflbrt  needs  to  be  improved  next  time? 
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The  other  category  included  in  column  (9)  of  Table  S  consists  of  those  categories 
identified  only  a  few  times  by  the  project  representatives  in  their  responses  to  question 
14b.  Table  Sa  fiuther  describes  the  other  category  in  Table  5. 


Table  5a.  Breakdown  of ’’Other"  Category  for  Question  14b 


N-91 

Corporate 

Market  Forecast 

ReqKMuknts 

Guidance 

(1) 

(2) 

(3) 

Project  (35) 

4 

0 

11% 

Biuiiiess  (27) 

1 

2 

Reoreseiitative 

4% 

7% 

OpentkMU  (29) 

1 

3 

RcDrcaentative 

3% 

10% 

Total  (91) 

6 

5 

7% 

5% 

■■ZTSscismi 

5/15% 

4/10% 

Notes: 

Corporate  Guidance:  Guidance  fi’om  Management(6) 
Marirct  Forecast:  Forecasting  Market  Conditions(5) 


5.  ANALYSIS  OF  DATA 


S.l.  Data  Analysis 

This  chapter  will  discuss  the  analysis  of  the  data  presented  in  the  previous  Chapter. 
For  the  questions  asked,  the  researcher  examined  the  frequency  with  which  each 
category  was  identified  by  each  group.  This  was  done  to  determine  the  perceptions  of 
each  group  concerning  the  important  frctors  and  areas  of  improvement  for  project 
success  and  pre-project  planning  effort.  The  stratification  of  responses  was  analyzed 
to  determine  any  significant  trends  within  and  across  the  groups  of  representatives.  In 
addition,  any  relationship  existing  between  project  success  and  pre-project  planning 
effort  was  analyzed  using  the  project  success  and  pre-project  planning  effort  ratings 
received  from  questions  10  and  14. 

For  each  of  the  questions  iOa,  10b,  14a,  and  14b,  the  results  of  the  stratification  of 
responses  are  displayed  graphically.  Figures  8,  8a,  8b,  10, 12,  and  14  display  the 
percoitage  of  respondents  from  each  group  identifying  each  categoiy.  In  addition,  the 
percentage  of  total  respondents  identifying  each  categoiy  is  included.  The  categories 
are  arranged  in  descending  order  according  to  percentage  of  total  respondents. 

Figures  9,1 1,13,  and  15  display  the  number  of  projects  for  which  each  success 
category  was  identified  by  at  least  one  project  representative. 

S.  1 . 1 .  Analysis  of  Success  Factors  and  Outcomes 

Question  10a  was  asked  in  order  to  determine  the  perceptions  of  the  project 
representatives  about  important  &ctors  and  outcomes  that,  when  present  or  absent, 
have  a  significant  impact  on  project  success.  The  researcher  found  that  representatives 
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indicated  both  factors  that  impact  on  project  success  and  desired  success  outcomes. 


The  following  categories  indicated  by  the  representatives  were  classified  as  outcomes 
and  &ctors  by  the  researcher  as  foUows; 


Outcomes 

•  Project  Control 

•  Construction/Operation  Transition 

•  Social 

•  Operating  Characteristics 

•  Market  and  Financial 


Factors 

•  Quality  Management 
.  Ease  of  E/P/C 

•  Operations  Input 

•  Technology  Evaluation 


A  &ctor  can  be  identified  as  those  things  performed  during  the  project  that 
influence  success  or  fiulure  of  the  project  in  terms  of  its  objectives.  Outcomes  can  be 
defined  as  the  relative  success  or  fiulure  of  the  project  in  tenns  of  its  objectives. 

Figure  8  shows  the  percentage  of  respondents  identifying  each  project  success 
category  and  includes  both  success  &ctors  and  success  outcomes  identified.  Figure  8a 
shows  the  percentage  of  respondents  stratified  by  the  critical  success  factors,  and 
Figure  8b  shows  the  percentage  of  respondents  stratified  by  the  critical  success 
outcomes. 

Figure  8a  indicates  that  the  factors  perceived  by  the  respondents  to  be  most 
important  for  project  success  are  quality  management;  ease  of  engineerings 
procuremrat  and  construction;  technology  evaluation;  and,  operations  input.  Thirty 
percent  of  the  project  representatives  felt  that  quality  management  &ctors  (teamwork 
efifort,  customer  satisfiiction,  efifective  communication.^  and  guidance  from 
management)  impacted  project  success.  E/P/C  fectors  were  identified  by  21  percent  of 
the  respondents  and  include  execution  strategy,  scope  definition,  basis  of  design,  and 
constructability. 
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Technology  evaluation  (identified  by  IS  percent  of  respondents)  and  operations 
input  (identified  by  12  po-cent)  are  new  categories  identified  during  the  qualitative 
analysis  that  were  not  previously  included  in  the  project  success  categories  developed 
by  the  task  force.  Technology  evaluation  is  the  proper  analysis,  testing,  and  adoption 
of  technology  to  be  used  on  the  project.  Operations  uq>ut  requires  involving 
experienced  operations  personnel  as  part  of  the  project  team. 

Figure  8b  indicates  the  success  outcomes  considered  most  important  by  project 
representatives.  More  than  one-half  (60%)  of  the  project  representatives  perceived 
that  project  control  outcomes  (cost,  schedule,  change  management,  number/magnitude 
of  changes,  and  risk  management)  were  important  to  their  idea  of  project  success. 
One-third  (33%)  of  the  project  representatives  indicated  that  operating  characteristics 
(ease  of  operation,  production  quality,  and  availability)  were  in^rtant  success 
outcomes.  Construction/operation  transition  outcomes  Mdiich  include  ease  of  start-up, 
ease  of  turnover,  and  operator  training  were  identified  by  24  percent  of  the  project 
representatives.  Market  and  financial  outcomes  were  identified  by  15  percent  of  the 
project  representatives  and  social  outcomes  by  13  percent.  Market  and  financial 
outcomes  identified  were;  ctqrture  and  maintain  market  diare;  enhance  future  position; 
gain  competitive  advantage;  and  meet  financial  authorization  objectives.  Social 
outcomes  included:  safety  and  health;  environmental;  community  relations;  labor 
relations;  education  and  training;  and  legal  and  regulatory  compliance. 

Figure  8  indicates  that,  overall,  the  prinuuy  project  »iccess  categories  were  project 
control,  operational  characteristics,  and  quality  management.  The  same  three  primary 
project  success  categories  were  identified  most  firequently  on  the  projeas  studied. 
Figure  9  shows  that  project  control  was  identified  by  at  least  one  respondent  on  33 
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(80%)  of  the  41  projects  studied.  Operating  characteristics  were  identified  on  24 
(S8%)  projects,  and  quality  management  was  identified  on  20  (49%)  projects. 

While  it  is  clear  fi-om  Figure  8  that  all  three  groups  of  project  representatives  are 
concerned  with  project  control,  it  is  also  clear  that  the  groups  have  some  differmt 
opinions  about  project  success.  The  difference  of  opinions  appears  less  significant 
when  coiiq}aring  project  managers  and  operations  managers  and  spears  more 
significant  when  comparing  the  opinions  of  these  two  groups  with  those  of  business 
managers. 

The  overwhelming  concern  of  project  managers  was  project  control  outcomes. 
Eighty  percent  of  the  project  managers  identified  project  control  outcomes  as 
i  portant  to  their  idea  of  project  success.  The  next  two  most  fiequently  mentioned 
success  outcome  categories  were  operating  characteristics,  identified  by  30  percent  of 
the  project  managers,  and  construction/operation  transition,  identified  by  25  percent  of 
the  project  managers.  The  project  manago^  identified  quality  management  (33%)  and 
ease  of  engineering,  procurement,  and  construction  (E/P/C)  (33%)  as  the  most 
important  success  &ctors. 

The  project  managers'  focus  for  project  success  appears  to  be  on  the  execution 
phase  (design  and  construction)  of  the  project.  The  project  manager  is  also  concerned 
with  turning  over  the  project  to  the  operations  manager.  This  emphasi.s  on  the 
execution  phase  of  projects  might  be  due  to  the  project  managers'  normal  association 
with  construction  projects.  Project  managers  are  assigned,  sometimes  with  much  of 
the  planning  already  complete,  to  ensure  a  project  is  executed  in  a  quality  manner, 
within  the  budgeted  cost,  and  on  schedule.  This  emphasis  may  also  be  due  to  the  &ct 
that  project  managers  are  more  often  evaluated  by  their  performance  in  these  areas. 
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The  operations  managers  were  similar  to  the  project  managers  in  their  concerns 
about  project  'access,  but  with  a  few  exceptions.  Operations  managers  identified 
project  control  outcomes  and  quality  management  factors  as  important  but  to  a  lesser 
degree  than  project  managers.  Forty  percent  of  operations  managers  identified  project 
control  outcomes  and  30  percent  identified  quality  management  &ctors.  The 
operations  managers  were  more  concerned  than  any  other  group  with  operating 
characteristics  and  the  construction/operation  transition  categories.  These  two 
outcome  categories  were  both  identified  by  40  percent  of  the  operations  managers  as 
important  project  success  outcomes. 

The  operations  managers  identified  operations  input  and  technology  evaluation  as 

important  Actors  to  project  success  much  more  firequently  (2'*  percent)  than  the  other 

groups  of  rq)re$entatives.  Less  than  1 1  percent  of  the  business  managers  and  project 

managers  identified  these  categories  as  important.  Some  representative  responses 

identifying  these  two  categories  are  as  foUows: 

One  key  thing  was  we  had  the  engineers  the  existing  plant  come  out  to  be  part  of  the 

engineering  design  group  and  remainea  on  the  project  team  through  start~up.  Once  the 
expansion  was  complete  they  went  back  to  work  as  plant  engineers.  (P047,  Proj.  Mgr.) 

fF f  started  engineer  and  design  before  technology  figured  out;  we  had  to  redesign  many 
facilities;  if  we  had  a  clear  idea  of  technology  of  the  project  up-front  it  would  have  been  an 
extremely  succes^l  undertaking.  (P023,  Op.  Mgr.) 

New  type  technology  used  that  was  risky,  but  paid  off  with  high  product  reliability  and  a 
best  of its  kind  facility.  We  did  lots  of field  testing  and  convinced  ourselves  this  was feasible 
technology.  (P020,  Bus.  Mgr.) 

No  communication  or  input  from  operators  (or  customer)  was  allowed, ...  e.g.,  customer 
knew  soil  conditions  but  our  engineers  didn't  listen  to  them.  (P038,  Op.  Mgr.) 


It  appears  that  operations  managers  are  more  concerned  with  the  downstream 
results  of  the  planning  and  execution  phases  of  the  project.  Operations  managers  are 
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very  interested  in  a  successful  transition  between  construction  and  start-up  and  a  plant 
that  operates  as  planned.  As  indicated  in  the  above  conunents,  many  operations 
managers  feel  they  should  have  more  input  during  the  planning  of  the  project, 
especially  when  involving  technology  evaluation.  Operations  managers  feel  that  their 
experience  can  be  utilized  during  project  planning. 

The  business  managers  identified  project  control  outcomes  (33%)  as  important  to 
project  success,  but  to  a  lesser  d^ee  than  the  project  and  operations  managers. 
Twenty-nine  percent  of  the  business  managers  identified  operating  characteristics  as 
important  to  project  success.  Social  and  market  and  financial  outcomes  were 
identified  by  21  percent  of  the  business  managers,  which  is  considerably  more  than  the 
other  two  groups  of  representatives.  (Quality  management  &ctors  wo-e  identified  by 
29  percent  of  business  managers  as  the  most  important  success  factor.  The  business 
manager  indicated  very  little  concern,  when  compared  to  the  other  two  groups,  for 
ease  of  E/P/C  &ctors  and  construction/operation  transition  outcomes. 

The  business  managers  perceptions  about  project  success  factors  and  outcomes 
might  indicate  that  he/she  is  more  concerned  with  the  overall  project  fi’om  a  "macro" 
level  rather  than  how  well  it  is  executed  (project  manager)  or  how  well  it  operates 
(operations  manager).  The  business  managers  ^pear  more  concerned  with  success 
outcomes  than  with  the  &ctors  that  influence  the  outcomes.  In  other  words,  they 
seem  to  be  more  globally  focused  with  emphasis  on  achieving  an  overall  quality 
project  that  meets  cost,  schedule,  and  regulatory  objectives,  and  is  profitable  for  the 
company. 
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5.1.2.  Analysis  of  Improvement  Areas 

Question  10b  was  asked  in  order  to  determine  the  perceptions  of  the  proj«:t 
representatives  r^arding  which  fieu:tors  require  more  emphasis  in  order  for  a  project  to 
be  more  successful. 

The  perceptions  of  project  representatives  as  shown  in  Figure  10  indicate  that 
there  are  many  factors  requiring  more  emphaas  to  improve  project  success,  and  to  a 
lesser  extent,  some  outcomes  were  identified  for  empha.«tis  While  there  are  some 
areas  that  were  identified  more  fi’equently  than  others,  there  are  no  areas  that  clearly 
stand  out.  The  same  conclusion  can  be  drawn  fi'om  Figure  1 1 .  The  identical  areas 
were  identified  on  the  projects  with  approximately  the  same  level  of  fi’equency  as  in 
Figure  10.  Again,  there  were  no  primary  areas  identifi^  significantly  more  than 
others. 

Quality  management  factors  were  identilbd  by  26  percent  of  the  respondents  for 
improvement.  Emphasis  on  pre-project  planning  and  technology  evaluation  were  each 
identified  by  25  percent  of  the  respondents  as  improvement  areas  for  project  success. 
Technology  evaluation  was  identified  on  21  (51%)  projects  and  emphajtis  on  pre¬ 
project  planning  on  16  (39%)  projects.  En:^)haas  on  pre-project  planning  is  a  new 
category  identified  during  the  qualitative  analysis  that  was  not  included  in  the  original 
project  success  categories  developed  by  the  task  force.  Emphasis  on  pre-project 
planning  is  described  as  placing  emphasis  and  dedicating  resources  to  conducting 
thorough  pre-project  planning. 

Two  other  new  categories  identified  as  improvement  areas  are  closely  related  to 
emphasis  on  pre-project  planning.  Estimating  was  identified  by  12  percent  of  the 
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Figure  10.  Improvement  Arens  for  Project  Success 


Total  Projects 
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respondents,  and  front-end  engineering  was  identified  by  1 1  percent.  Both  categories 
were  identified  on  seven  projects.  Front-end  m^eeiing  is  the  amount  and  quality  of 
design  and  engineering  done  up-front  or  during  project  planning.  These  areas  are 
fiinctions  of  the  pre-project  planning  process  and  were  considered  as  improvement 
areas  by  project  representatives.  Some  of  the  responses  identifying  these  improvement 
areas  are  as  follows; 

Took  a  huge  ride  committing  to  project  with  far  too  little  front  end  engineering.  Very  poor 
estimate  of  cost;  estimate  kept  changing. ...  We  have  pledged  to  doing  a  lot  more  pre¬ 
project  planning,  engineering,  and  better  arst  estimating.  (POOS,  Bus.  Mgr.) 

Area  to  in^rrave  is  planning  for  engineering  resources:  (project  engineers,  process  control, 
and  process  engineers),  project  took  place  during  a  very  busy  period— people  stretched  thin. 
(P017,  Ptoj.  Mgr.) 

More  design  befime  emthoraation.  Signifiemt  number  of  mechanical  interferences; 
mechanical  constructability  chedcs.  (Pl)97,  Pro).  Mgr) 

Also  considered  as  improvement  areas  were  ease  of  E/P/C  (identified  by  21 
percent  of  respondents  and  on  18  (44%)  projects),  project  control  (18  percent  of 
respondents  and  13  (24%)  projects),  ar4  the  construction/operation  transition  (8 
percent  of  respondents  and  7(17%)  projects).  As  previously  identified  in  the  responses 
to  question  10a,  project  control  and  construefion/operation  transition  are  project 
outcomes  that  were  indicated  as  needing  emphask 

The  "Other"  category  in  Figure  10  includes  two  project  outcomes,  social  and 
operating  characteristics,  that  were  identified  few  times  by  project  representatives  as 
needing  emphasis  on  a  few  occasions.  Opoations  input  and  market  forecast  fretors 
were  also  identified  only  a  few  times  as  needing  improvement  and  were  included  in  the 
"Other"  category. 
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Figures  10  and  1 1  show  that  there  are  no  inq)rovement  areas  identified  as  most 
significant  by  all  the  respondents.  However,  there  is  some  variation  between  the 
groups  regarding  the  relative  importance  of  each  improvement  area.  Each  individual 
group  had  improvement  areas  that  they  were  more  concerned  with  than  other  areas. 

More  than  any  other  group,  the  project  managers  perceived  that  significant 
improvement  could  be  made  in  the  area  of  ease  of  E/P/C.  Thirty-three  percmt  of  the 
project  managers  identified  this  as  an  improvement  area.  The  project  managers  also 
felt  that  much  improvement  could  be  made  in  the  area  of  quality  management 
(identified  by  25  percent  of  the  project  managers). 

Twenty-five  percent  of  the  project  managers  identified  the  amount  of  emphasis 
placed  on  pre-project  planning  as  an  improvement  area.  However,  the  project 
managers  had  little  concern  for  some  of  the  more  specific  improvement  areas  related 
to  pre-project  planmng  such  as  technology  evaluation,  firont-end  engineering,  and 
estimating.  In  addition,  project  managers  wo'e  not  as  concerned  with  improving  the 
construction/operation  transition. 

The  improvement  areas  identified  as  more  significant  by  the  project  managers 
corroborates  the  results  of  the  previous  analysis  of  success  &ctors.  The  project 
managers  were  most  concerned  with  improving  areas  related  to  the  mecution  phase  of 
the  project.  The  project  managers  did  feel  that,  in  general,  more  emphasis  on  pre¬ 
project  planning  would  contribute  to  project  success.  However,  they  did  not  identify 
with  much  fi-equency  the  specific  areas  related  to  pre-project  planning,  which  again 
alludes  to  their  focus  on  execution. 

The  operations  managers  were  significantly  more  concerned  than  any  other  group 
with  first,  the  improvement  of  technology  evaluation  and  then,  emphasis  on  pre- 
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project  planning.  Forty-six  percent  of  operations  managers  identified  technology 
evaluation  and  27  percent  identified  emphasis  on  pre-project  planning  as  improvement 
areas.  These  categories  are  closely  related  since  technology  evaluation  ocours  during 
pre-project  planning.  The  operations  managers  described  technology  evaluation  as  a 
detailed  analysis  of  new  and  existing  technology  to  be  employed  in  the  &cility  and 
important  during  the  planning  of  the  project. 

The  operations  managers  were  also  more  concerned  than  the  other  representatives 
with  the  construction/operation  tranation  (17  percent  identified  this  cat^ory).  None 
of  the  bu^ess  managers  and  only  eight  p^cent  of  the  project  managers  identified  the 
construction/operation  transition  as  an  improvement  area. 

As  in  the  previous  section  analyzing  success  fiu:tors,  the  operations  managers  were 
again  concerned  with  fiuxors  that  relate  to  the  operation  of  the  &ciUty.  In  this  case, 
the  operations  managers  were  concerned  with  improving  areas  during  project  planning 
that  will  ultimately  affect  the  operation  of  the  fiicility.  The  operations  managers  fish 
that  more  emphasis  on  improving  technology  and  fi-ont-end  engineering  during 
planning  would  contribute  to  a  more  successfid  project. 

The  business  managers  had  no  specific  area  that  they  were  most  concerned  with 
improving.  Twenty-five  percent  of  the  budness  managers  identified  aiq>hasis  on  pre¬ 
project  planning,  and  21  percent  identified  technology  evaluation.  Another  area 
related  to  pre-project  planning  identified  by  the  business  manager  for  improvement 
was  estimating.  Fourteen  percent  of  the  business  managers  indicated  that  poor 
estimating  was  a  fiustrating  cause  of  acceding  budgets.  Eighteen  p^-cent  of  the 
business  managers  identified  ease  of  E/P/C  as  an  improvement  area,  and  eight  percent 
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indicated  that  project  control  outcomes  required  emphasis.  The  business  managers  did 
not  identify  the  construction/operation  transition. 

Analysis  of  the  business  managm  improvement  concerns  reinforces  the  findings  of 
the  previous  analysis  regarding  success  &ctors.  The  business  managers  as  a  group 
seem  to  be  more  concerned  with  the  overall  project.  They  felt  that  mphasis  on 
improving  project  planning  especially  in  the  areas  of  technology  and  estimating  would 
contribute  to  a  more  successful  project. 

A  significant  conclusion  of  the  analysis  of  the  improvement  areas  is  that  most 
perceptions  of  the  project  representatives  concerning  project  improvement  relate  to 
pre-project  planning.  The  perception  of  project  representatives  seems  to  be  that 
in:q>roving  areas  related  to  pre-project  planning  will  produce  more  successful  projects. 
Thus,  in  the  opinion  of  project  representatives,  pre-project  planning  is  needed  and 
positively  contributes  to  project  success. 

5.1,3.  Analysis  of  Pre-Project  Planning  Effort  Factors 

Figures  12  and  13  show  that  several  categories  emerged  as  important  to  the 
project  representatives  for  successful  pi^project  planning  Two  primary  categories 
were  identified  more  fi'equently  than  others.  Time  and  resources  was  identified  by  41 
percem  of  the  respondents  and  on  26  (63%)  projects,  and  project  definition  package 
was  identified  by  35  percent  of  the  respondents  and  on  22  (54%)  projects. 

Time  and  resources  is  a  new  category  that  was  not  originaUy  identified  as  part  of 
the  pre-project  planning  success  categories  developed  by  the  task  force.  It  was 
defined  by  the  project  representatives  as  enough  time  and  resources  dedicated  to  pre¬ 
project  planning  and  also  included  a  team  composed  of  appropriately  skilled  and 
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e3q)erienced  personnel.  Some  of  the  representative  comments  identifying  this  category 
wo-e  as  follows: 

Insufficient  time  was  allocated  to  develop  sound  premises  emd  definition.  Simply  allow  time 
to  do  better  job.  (POOS,  Pioj.  Mgr.) 

In  my  experience  tins  was  die  best  (project)  I  was  involved  with.  ...All  resources  were  made 
available  and  were  not  a  problem.  We  didn’t  oy  to  cut  costs  on  this  me:  high  public  profile. 
(P034.  Bus.  Mgr.) 

Number  of participants  from  all  die  business  areas:  marketing,  plant  operations,  R&D,  etc. 
Participants  were  all  top  qualified  and  dedicated  people.  Lots  of  etqperience  m  team,  and 
team  was  dedicated  full-time  to  this  project  (P035,  Pioj.  Mgr.) 

Team  was  limited  by  time,  but  lots  of  effort  was  put  into  pre-project  planning  and  meeting  du 
end  date.  However,  just  not  enough  time  to  do  thorough  evaluatim  of  alternatives  and  get 
all  the  informatim  needed  (P012.  Op.  Mgr.) 

Responses  identifying  the  project  definition  package  as  important  included  such 
&ctors  as  execution  approach,  control  guidelines,  risk  assessment,  quality  empha^ 
percent  design  coiiq}lete  at  authorization,  and  ^)propriate  scope  definition  and  cost 
estimating.  This  category  is  related  to  some  of  the  inq)rovement  areas  for  project 
success  discussed  in  the  previous  sectiorL  Front-end  engineerings  i^grimeting  and  ease 
of  E/P/C  all  include  fimctions  related  to  the  project  definition  package. 

Teamwotir  was  another  category  that  all  three  project  representative  groups  felt 
was  important  to  successful  pre-project  planning.  Teamworic  was  identified  by  33 
percent  of  the  respondents  and  on  28  (71%)  projects.  Teamwork  firctors  included 
how  well  individuals  worked  together,  team  continuity,  team  budding,  and  multi¬ 
disciplinary  team.  Having  a  multi-disciplinary  team  was  identified  more  often  than  any 
other  teamwork  fiictor  and  is  defined  as  having  persotmel  firom  all  organizations  within 
the  corporation  and  fi’om  outside  parties  involved  in  pre-project  planning.  Some 
representative  comments  identifying  the  importance  of  teamwork  were  as  foUows: 
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I  feel  tiuti  we  did  not  have  the  teamwork  that  we  could  have  had  ...  Better  teamwork  would 
have  helped  earlier  identification  of  technical  problems.  (P02 1,  Bus.  Mgr.) 

There  was  the  right  quality  and  types  of  people  involved  and  good  effort.  Good  team  work 
toward  common  objectives.  Developed  internal  objectives:  committed  ourselves  to  doing 
things  right.  (P028,  Pioj.  Mgr.) 

Conaderable  amount  on  team  building  and  total  quality  management.  Retd  effort  on  these 
between  owner,  contractor,  and  all  organizations  involved  This  paid  off.  (P033,  Bus.  Mgr.) 

Extensive  team  building  with  the  help  of  a  consultant;  we  monitored  the  team  process  by 
measuring  how  well  we  were  doing  and  got  back  on  track  if  we  were  off-track ...  excellent 
ojxn  atmoqdiere-good  for  input  and  teamwork  on  all  issues.  (P033,  Op.  Mgr.) 


Evaluation  of  alternatives  was  yet  another  cat^ory  that  all  three  groups  felt 
important  as  criteria  for  measuring  pre-project  planning.  This  category  was  identified 
by  30  percent  of  the  respondents  and  on  17  (41%)  projects.  The  &ctors  identified  for 
this  category  were  alternative  selection  concerning  ate  or  technology  and  technology 
evaluation.  Technology  evaluation  was  also  identified  earlier  as  a  success  &ctor  and 
improvement  area  for  project  success. 

The  final  two  categories  identified  by  all  three  groups  for  successful  pre-project 
planning  were  customer  involvement  and  corporate  guidance.  Customer  involvement 
was  identified  by  16  percent  of  the  respondents  and  on  IS  (36%)  projects.  This  is  a 
new  category  that  was  not  identified  in  the  original  list  of  pre-project  planning  success 
categories  developed  by  the  task  force.  The  category  was  described  by  the  project 
representatives  as  involving  the  customers  of  the  project  in  the  planning  process. 
Corporate  guidance  was  identified  by  nine  percent  of  the  respondents  and  on  dght 
projects.  It  was  des  ribed  as  the  clear  and  consent  communication  of  corporate 
guidelines  during  the  pre-project  planning  process. 

There  is  some  variation  in  the  percentage  of  representatives  identifying  each 
category  both  within  the  groups  of  representatives  and  when  comparing  the  groups. 
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All  three  groups  were  concerned  with  having  adequate  time  and  resources  for 
successful  pre-project  planning.  The  operations  managers  and  project  managers  were 
more  concerned  with  the  project  definition  package,  teamwork,  and  evaluation  of 
ahematives  than  other  categories.  With  the  deception  of  time  and  resources,  the 
business  managers  did  not  identify  any  categories  significantly  more  than  otho^.  In 
addition,  the  business  managers  were  less  concerned  with  the  project  definition 
package,  teamwoik,  and  evaluation  of  alternatives  than  the  other  two  groups. 

This  spears  to  support  the  general  trend  that  has  been  established  in  the  previous 
analyses.  The  business  manager  maintains  a  more  global  view  and  is  concerned  with 
several  areas  for  successful  pre-project  planning.  The  project  manager  and  operations 
manager  are  more  focused  on  specific  pre-project  planning  success  fiutors  that  will 
affect  the  execution  and  operation  of  the  project. 

The  analysis  of  the  fiurtors  identified  for  successful  pre-project  planning  contribute 
to  the  validation  of  the  pre-project  plann^  ^  model  developed  by  the  task  force.  The 
success  &ctors  identified  by  the  project  representatives  are  addressed  within  the  major 
sub-processes  outlined  in  the  model.  These  sub-processes  of  the  pre-project  planning 
model  are  shown  in  Figure  2  (Project  Ufe  Cycle  Diagram).  The  m^or  activities  are 
further  decomposed  into  functions  in  Figure  3  (Node-Tree  for  Pre-Project  Planning). 
For  a  detailed  presentation  of  the  pre-project  planning  model  developed  by  the  task 
force  see  Modeling  Pre-Project  Planning  for  the  Construction  of  Capital  Facilities 
(Gibson  et  al.  1993). 

The  perceptions  of  the  project  representatives  were  that  adequate  time,  resources, 
and  teamwork  were  important  for  successful  pre-project  planning.  The  model 
incorporates  these  categories  under  the  sub-process  of  "organize  for  pre-project 
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planning".  Project  representatives  felt  that  the  evaluation  of  alternatives  including 
technology  evaluation  were  important  during  pre-project  planning.  These  categories 
are  included  in  the  model  within  the  "select  alternatives"  sub-process.  The  project 
representati^'es  also  stressed  the  importance  of  developing  a  timely  and  accurate 
project  definition  package  which  is  included  as  a  major  sub-process  in  the  model.  In 
addition,  the  representatives  indicated  that  customer  involvement  and  corporate 
guidance  were  important  to  successful  pre-project  planning.  These  factors  are  stressed 
throughout  the  pre-project  planning  model. 

5.1.4.  Analysis  of  Pre-Project  Planning  In^rovement  Areas 

Question  14b  was  asked  in  order  to  determine  the  perceptions  of  the  project 
representatives  about  what  areas  of  pre-project  planning  require  more  onphasis. 

Figure  14  and  15  show  that,  according  to  the  opinions  of  the  project  representatives, 
there  are  three  primary  areas  of  pre-project  planning  needing  improvement:  project 
definition  package,  time  and  resources,  and  teamwork.  All  three  of  these  areas  were 
also  considered  important  for  successful  pre-project  planning  in  the  previous  aiudysis. 
The  project  representatives  agreed  that  the  project  definition  package  was  the  area 
requiring  the  most  improvement.  Project  definition  package  factors  were  idnouaed  by 
36  percent  of  the  respondents  and  on  24  (58%)  projects.  Time  and  resources 
(identified  by  26  percent  of  the  respondents  and  on  18  (44%)  projects)  and  teamwork 
(24  percent  respondents  and  18  (44%)  projects)  were  also  considered  key 
improvement  areas  by  all  three  groups. 

Two  new  categories  not  previously  identified  that  were  considered  improvement 
areas  were  communication  and  pre-project  planning  methodology.  Communication 
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was  identified  by  16  percent  of  the  respondents  and  on  12  (29%)  projects.  Many 
project  representatives  expressed  the  importance  of  quality  communication  throughout 
the  organization; 


Not  enough  follow  through  by  planners  into  design  and  construction  phase.  Planners  don't 
stay  with  the  project  and  there  is  not  enough  communication  back  and  forth.  (P041,  Proj. 
Mgr.) 


(Owner)  is  too  autocratic  and  intimidating;  this  sometimes  hampers  communication  of 
information.  Better  communication— this  is  improving;  listen  to  input.  (P043,  Bus.  Mgr.) 

Good  effort  to  ensure  open/frequent/consistent  communications:  weekly  meetings  very 
helpjul  in  resolving  issues.  (P024,  Op.  Mgr.) 

Better  communications  and  understanding  to  and  from  upper  management  so  they 
understand  the  implications  of  what's  developed  (POlO,  Proj.  Mgr) 


Pre-project  planning  methodology  was  identified  by  12  percent  of  the  respondents 
and  on  nine  projects.  This  improvement  area  was  defined  by  the  representatives  as  a 
formal  plan  or  road  map  to  follow  for  conducting  pre-project  planning  Some  project 
representatives  expressed  concern  that  thdr  companies  did  not  have  a  specific 
methodology  for  pre-project  planning  or  did  not  follow  the  one  they  had: 

We  are  trying  to  change  the  method  of  authorization  so  that  it  is  more  defined,  especially  in 
area  of  risk;  What  investment  can  we  tolerate?  (P025,  Bus.  Mgr.) 

Today,  we  have  a  formal  pre-project  planning  method  that  involves  all  people  and  produces 
a  jmiject  execution  plan.  This  is  a  vast  improvement.  (P029,  Proj.  Mgr.) 

W ?  need  to  have  documented  guidelines  for  P3;  need  a  road  map  to  adhere  to.  (P043,  Proj. 
Mgr.) 


Evaluation  of  alternatives  and  customer  involvement  were  also  identified  as 
improvement  areas.  Customer  involvement  was  identified  by  17  percent  of  the 
respondents  and  on  16  (39%)  projects.  Evaluation  of  alternatives  was  identified  by  1 1 
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percent  of  the  respondents  and  on  14  (34%)  projects.  The  "other"  category  consists 
of  two  improvement  areas  identified  by  less  than  eight  percent  of  the  respondents; 
corporate  guidance  and  market  forecast. 

Based  on  the  analysis  of  the  pre-project  planning  improvement  areas,  there  again 
appears  to  be  general  support  for  the  trend  that  has  been  established  in  the  previous 
analyses.  The  project  managers  and  operations  managers  groups  have  approximately 
similar  concerns  about  improvement  areas  for  pre-project  planning.  Both  project 
managers  and  operations  managers  appear  to  be  concerned  more  with  in:q)roving  the 
project  definition  package,  time  and  resources,  teamwork,  and,  communication.  Vfith 
the  exception  of  the  project  definition  plan,  the  business  managers  did  not  identify  any 
improvement  areas  more  fi^uently  than  others. 

One  exception  to  the  established  general  trend  can  be  found  in  the  category  of 
evaluation  of  alternatives.  In  the  previous  analyas  of  pre-project  planning  success 
factors,  the  project  manager  and  operation  manager  groups  both  identified  this 
category  with  the  same  level  of  fi'equenr^.  However,  Figure  14  shows  that  the  project 
manager  is  much  less  concerned  with  the  evaluation  of  alternatives  as  an  in^rovement 
area  than  both  the  business  manager  and  operations  manager.  One  possible 
explanation  for  this  is  that  project  managers  were  significantly  more  concerned  with 
improving  the  project  definition  package  since  it  will  directly  affect  the  execution 
phase  of  the  project.  The  evaluation  of  alternatives  contributes  to  the  definition 
package,  thus  only  indirectly  affecting  execution. 

In  addition,  the  project  manager  is  more  concerned  than  the  other  groups  with 
improving  communications  and  pre-project  planning  methodology.  This  might  result 
fi'om  his  responsibility  for  coordinating  and  conducting  pre-project  planning.  It  should 
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be  noted,  however,  that  some  project  managers  expressed  concern  that  they  were  not 
involved  with  some  projects  until  afto*  pre>project  planning  was  completed. 

The  analysis  of  the  improvement  areas  further  supports  the  validation  of  the  pre¬ 
project  planning  model  developed  by  the  task  force.  The  areas  identified  as  needing 
improvement  are  included  within  the  nuyor  sub-processes  of  the  pre-project  planning 
model.  In  addition,  the  concern  of  project  representatives  for  a  formal  methodology 
for  conducting  pre-project  planning  underscores  the  usefulness  of  the  model.  Owners 
can  use  the  model  as  a  basis  for  developing  a  pre-project  planning  process  specific  to 
their  company. 

S.2.  Analysis  of  Pre-Project  Planning  Effort  and  Project  Success  Ratings 

It  can  be  concluded  from  the  preceding  qualitative  analysis  of  the  percq)tions  of 
project  representatives  that  some  relationship  exists  between  pre-project  planning  and 
project  success.  Project  representatives  feel  that  more  effort  expended  on  pre-project 
planning  will  result  in  more  successful  projects.  To  investigate  this  relationship 
further,  an  analysis  of  the  pre-project  planning  effort  ratings  and  success  ratings  was 
conducted. 

5.2. 1.  Correlation  Analysis 

For  each  project,  the  representatives  rated  success  and  pre-project  planning  effort 
on  a  scale  of  1  to  5.  For  success,  a  rating  of  1  was  very  unsuccessful  and  a  rating  of  5 
very  success.  For  pre-project  planning  effort,  a  rating  of  1  was  very  low  effort  and 
a  rating  of  5  was  very  high.  To  assist  in  the  analysis,  the  success  and  effort  ratings  of 
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the  respondoits  for  each  project  were  averaged.  The  result  was  an  overall  pre-project 
planning  effort  and  project  success  rating  for  each  of  the  41  projects. 

The  comparison  of  effort  and  success  rating  for  each  project  is  displayed 
graphically  in  Figure  16.  The  x-y  plot,  with  pre-project  planning  effort  on  the  x-axis 
and  project  success  on  the  y-axis,  shows  that  the  majority  of  projects  with  a  high  effort 
rating  also  had  a  high  success  rating.  The  correlation  coefficient  (R)  was  calculated  to 
be  0.38,  indicating  that  a  weak  positive  relationship  exists. 


Figure  16.  Pre-Project  Planning  Effort  vs.  Project  Success  (Project  Average 

Rating  for  N  =  41) 

A  possible  explanation  for  the  relatively  weak  relationship  is  the  subjective  nature 
of  the  questions  asked.  The  scale,  for  rating  project  success  and  pre-project  planning 
effort  is  relative.  Thus,  what  one  representative  considers  successful  may  be 
considered  unsuccessful  by  another.  In  addition,  representatives  may  have  a  poor 
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undo^tanding  or  differoice  of  opinion  about  what  constitutes  pre-project  planning 
effort. 

S.2.2.  Quadrant  Analysis 

Another  analysis  conducted  was  to  investigate  further,  on  a  case-by-case  basis,  the 
projects  that  did  not  follow  the  expected  trend  of  high  pre-project  planning  effort 
resulting  in  increased  project  success.  Of  particular  interest  were  those  projects  rated 
low  effort  and  high  success,  and  those  rated  high  effort  and  low  success.  An  analysis 
of  the  project  representatives'  perceptions  concerning  effort  and  success  on  these 
projects  might  provide  some  e}q)lanation  as  to  why  they  were  exceptions  to  the 
established  trend. 

Of  the  94  interviews  conducted,  89  representatives  gave  project  ratings  for  both 
pre-project  planning  effort  and  project  success.  As  previously  discussed,  for  this  study 
projects  rated  1  to  3  for  success  were  considered  less  successful,  while  projects  rated  4 
or  5  were  considered  more  successful.  For  pre-project  planning  effort,  projects  rated 
1  to  3  were  considered  as  having  less  effort,  while  projects  rated  4  or  5  were 
considered  as  having  more  effort.  The  pre-project  planning  effort  versus  project 
success  ratings  of  89  project  representatives  are  displayed  graphically  in  Figure  17.  A 
line  was  drawn  along  the  3.S  ratii^  for  both  effort  and  success  establishing  four 
quadrants: 

Quadrant  I:  Low  pre-project  planing  effort  and  high  project  success 
Quadrant  II;  Low  pre-project  planing  effort  and  low  project  success 
Quadrant  III:  High  pre-project  planing  effort  and  low  project  success 
Quadrant  IV:  High  pre-project  planing  effort  and  high  project  success 


IV;  59  Representatives 

•13  *18 
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Figure  17.  Pre-Project  Planning  Eflbrt  vs.  Project  Success  (Project  Representative  Ratings  for  N  =  90) 
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When  arranged  into  quadrants,  the  po'ception  ratings  of  the  project  representatives 
seem  to  support  the  conclusion  of  previous  analyses;  more  effort  expended  on  pre¬ 
project  planning  will  result  in  more  successhil  projects.  Of  70  representatives  rating 
projects  with  high  effort,  59  gave  ratings  of  high  success  (quadrant  IV).  However,  it 
would  also  be  expected  that  projects  having  low  effort  ratings  would  be  considered 
less  successful.  This  was  not  always  the  case.  Of  20  representatives  characterizing 
projects  with  low  effort,  only  six  considered  the  projects  to  be  unsuccessful  (quadrant 
n).  Thus,  14  representatives  considered  projects  successful  even  though  the  projects 
were  rated  as  having  low  pre-project  planning  effort  (quadrant  I). 

To  identify  possible  reasons  i^y  projects  were  exceptions  to  the  high  effort-high 
success  relationship,  a  more  detailed  analysis  of  representatives'  perceptions 
concerning  these  projects  was  conducted.  In  addition,  perceptions  of  projects  rated 
low  effort  and  low  success  (quadrant  11)  were  analyzed  to  determine  possible  causes  of 
poor  effort  and  the  circumstances  for  project  success. 

S.2.2.1  Analysis  of  Quadrant  I 

Fourteen  of  the  project  representatives  indicated  that  12  of  the  projects  in  the 
study  had  little  pre-project  planning  effort,  yet  were  still  successful  projects.  It  must 
be  noted  that  other  project  representatives  felt  differently  about  the  same  projects. 
Some  representatives  agreed  that  there  vm  little  pre-project  planning  effort  expended 
on  the  project,  but  th^r  perceived  the  result  was  an  unsuccessful  project  (quadrant  11). 
Some  representatives  indicated  the  project  had  both  high  effort  and  high  success 
(quadrant  IV)-  In  addition,  on  one  of  the  12  projects,  a  representative  felt  the  exact 
opposite  of  his  colleague  indicating  there  was  high  pre-project  planning  effort,  but  low 
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project  success  (quadrant  DI).  This  underscores  the  previous  discussion  that  project 
success  is  viewed  differently  by  each  project  participant,  and  many  project  participants 
have  a  different  understanding  of  what  should  occur  during  pre-project  planning. 
Nonetheless,  the  perceptions  of  project  representatives  in  quadrant  I  were  analyzed  to 
determine  possible  explanations  why  the  projects  were  considered  a  success  in  spite  of 
low  pre-project  planning  effort. 

Five  of  the  projects  were  considtf  ed  by  representatives  to  be  a  success  for 
marketing  and  financial  reasons.  These  projects  resulted  in  a  good  return  on 
investment  for  companies  by  entering  the  market  at  the  right  time,  providing  a 
competitive  advantage,  or  providing  additional  edacity  to  meet  market  demand. 

Representatives  also  expressed  some  unsuccessfiil  aspects  of  these  projects  that 
attributed  to  the  poor  effort  expended  on  pre-project  planning.  Three  of  the  projects 
had  significant  cost  overruns.  For  example,  one  representative  commented  that  as  a 
result  of  a  poor  project  definition  package,  the  project  budget  was  exceeded  by  200 
million  dollars.  Yet,  this  project  was  conadered  successful  because  of  the  return  on 
investment  it  provided,  and  because  it  was  determined  fi'om  a  benchmarking  study  that 
the  project  was  actually  under  the  industry  average  cost  for  similar  projects.  Two  of 
the  projects  considered  financial  successes  had  schedule  delays  attributed  to  poor  pre¬ 
project  planning.  One  project  involved  the  use  of  complex  technology  not  evaluated 
thoroughly  during  pre-project  planning.  The  technology  had  to  be  upgraded  after 
start-up,  delaying  production.  The  other  project  was  delayed  by  environmental 
regulations  that  were  not  complied  with.  This  problem  was  attributed  to  poor 
technology  evaluation  and  communication  during  pre-project  planning.  In  spite  of  the 
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problems  alluded  to  above,  the  projects  were  profitable  and  for  this  reason  considered 
successful  by  the  representatives. 

Seven  of  the  projects  were  considered  successful  by  project  representatives  simply 
because  they  met  most  of  the  project  objectives.  Analysis  of  the  representatives 
comments  reveals  that  four  of  these  projects  were  duplications  of  previous  projects. 
These  four  projects  used  most  of  the  same  technology  and  were  ^proximately  of  the 
same  scope  as  previous  projects.  Thus,  there  was  little  pre-project  planning  expended 
on  these  projects  since  much  of  the  planning  work  firom  previous  projects  was  utilized. 

Representatives  fi^om  these  projects  cautioned,  however,  not  to  underrate  the  level 
of  pre-project  planning  required  for  "copy  projects."  While  the  projects  were 
duplications  of  previous  efforts,  there  were  some  new  problems  encountered. 
Environmental  considerations  that  were  overlooked  on  two  of  the  projects  resulted  in 
changes  and  rework.  New  technology  that  was  not  thoroughly  evaluated  on  the  other 
two  projects  resulted  in  numerous  chaises  and  cost  overruns.  Thus,  the 
representatives  noted  that  while  less  effort  may  be  eiqiended  on  duplicate  projects,  an 
appropriate  amount  of  time  and  resources  should  still  be  allocated  to  work  through  the 
formal  pre-project  planning  process. 

The  remaining  three  projects  did  not  fit  in  any  category.  These  projects  were 
considered  successful  by  all  three  project  representatives  interviewed  for  each  project. 
However,  there  was  disagreement  about  the  level  of  effort  depended  on  pre-project 
planning.  For  each  project,  two  of  the  representatives  felt  there  was  high  pre-project 
planning  effort  while  one  representative  was  dissatisfied  with  some  aspect  of  the  pre¬ 
project  planning  effort. 
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On  one  project,  pre-project  planning  effort  received  a  low  rating  from  the 
opo’ations  manager  because  of  Mure  to  comply  with  environmental  regulations.  The 
approval  of  the  project  was  delayed  IS  years  while  environmental  studies  and  public 
hearings  were  held.  The  operations  managa*  on  another  project  was  particulariy 
dissatisfied  with  the  amount  of  personnel  tumovo’  on  the  pre-project  planning  team 
since  he  had  to  update  each  new  member  about  the  project.  One  project  manager  felt 
that  not  enough  detailed  design  was  completed,  and  the  evaluation  of  alternatives  was 
inadequate.  According  to  this  project  manager,  the  result  was  numerous  mechanical 
problems. 

In  summary,  analysis  of  the  perceptions  of  project  representatives  in  quadrant  I 
shows  there  are  exceptions  to  the  expectation  that  low  pre-project  planning  effort  will 
result  in  unsuccessful  projects.  According  to  project  representatives,  little  pre-project 
planning  effort  can  contribute  to  a  project  Ming  to  meet  cost,  schedule,  and  other 
objectives.  However,  the  same  projects  might  still  be  considered  an  overall  success  if 
they  meet  or  exceed  financial  or  market  objectives.  This  indicates  there  are  other 
fiictors  that  have  an  impact  on  project  success  in  addition  to  pre-project  planning 
Mtors.  On  several  projects,  business  planning  conducted  during  the  business  planning 
stage  of  the  project  life  cycle,  or  just  plain  luck,  had  a  significant  impact  on  project 
success  in  spite  of  poor  pre-project  planning  effort. 

Another  exception  is  that  some  projects  do  not  require  as  much  pre-project 
planning  as  others.  This  is  true  of  projects  that  are  duplicates  of  previously  completed 
projects.  However,  representatives  cautioned  that  an  appropriate  level  of  formal  pre¬ 
project  planning  is  required  even  for  duplicate  projects.  Finally,  the  analysis  supports 
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the  previous  conclusion  regarding  disagreonent  among  project  rq>resentatives 
concerning  what  constitutes  project  success  and  pre-project  planning  effort. 

S.2.2.2  Analysis  of  Quadrant  m 

Eleven  of  the  project  representatives  indicated  that  seven  of  the  projects  in  the 
study  had  a  high  level  of  pre-project  planning  effort,  yet  were  unsuccessful  projects. 

As  in  the  previous  analysis,  other  project  representatives  felt  diffo'ently  about  the  same 
projects.  Some  representatives  agreed  there  was  high  effort,  but  they  perceived  the 
result  was  a  successful  project  (quadrant  IV).  Other  representatives  disagreed  about 
the  level  of  pre-project  planning  effort,  indicating  the  projects  had  low  effort  and  low 
success  (quadrant  II). 

Three  of  die  seven  projects  were  considered  unsuccessful  for  maiicet  and  financial 
reasons.  For  these  projects,  the  forecasted  market  never  materialized  for  the  product 
that  was  produced.  A  representative  for  one  of  the  projects  commented  that  the  entire 
overseas  market  was  lost  to  competitors  i^o  completed  similar  plants  at 
approximately  the  same  time.  Representatives  commented  that  the  projects  were  well 
planned  and  executed,  but  that  an  inadequate  business  risk  assessment  was  the  cause 
for  failing  to  meet  financial  objectives. 

Two  other  projects  were  considered  unsuccessful  due  to  significant  cost  overruns 
and  schedule  delays.  Yet,  some  of  the  project  representatives  felt  there  was  a  high 
degree  of  pre-project  planning  effort.  On  both  these  projects,  representatives 
commented  that  the  pre-project  planning  team  relied  on  poor  data  in  the  planning 
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Rq)resentatives  of  one  of  these  projects  indicated  that  poor  data  for  estimates,  an 
inexperienced  planning  team,  and  pressure  to  meet  an  unrealistic  target  budget  resulted 
in  a  SO  percent  cost  overr\m.  According  to  the  business  manager,  this  project  would 
have  never  been  authorized  had  there  been  a  realistic  cost  estimate.  Similarly, 
representatives  for  the  other  project  noted  that  the  pre-project  planning  team  relied  on 
poor  maintenance  data  for  existing  generators  and  turbines.  This  resulted  in  major 
scope  changes,  cost  overruns,  and  schedule  delays  late  in  the  project  execution. 

The  remaining  two  projects  were  iteresting  because  of  the  considerable  amount  of 
disagreement  among  project  representatives  involved.  To  illustrate  this  disagreement, 
the  responses  to  question  10  and  14  are  shown  below  in  Figure  18  for  one  project. 

All  three  representatives  rated  the  project  as  unsuccessful  (question  10),  however  the 
reasons  for  this  rating  vary.  There  is  some  agreement  that  cost  and  schedule  were 
outcomes,  but  the  representatives  hold  different  views  about  other  &ctors  contributing 
to  the  project's  lack  of  success. 

The  disagreement  among  project  representatives  is  even  more  apparent  when 
considering  their  perceptions  about  pre-project  planning  (question  14).  The  business 
manager  and  operation  manager  both  rated  the  project  as  having  high  pre¬ 
project  planning  effort,  but  had  contrasting  opinions  about  the  pre-project  planning 
process.  The  business  manager  concluded  that  far  too  much  time  was  spent  on  pre¬ 
project  planning,  especially  in  the  area  of  technology  evaluation,  forcing  the  project  a 
year  behind  schedule  and  leaving  little  time  for  design  and  execution.  The  operation 
manager,  on  the  other  hand,  indicated  there  was  not  enough  time  allotted  for  pre¬ 
project  planning  and  technology  evaluation,  resulting  in  a  failure  to  meet  project 
specifications.  The  project  manager  indicated  that  more  time  and  resources  were 
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BUSINESS  MANAGER 
10.  3 

10a.  -Blew  schedule  and  budget;  required  a  lot  more  resources  than  originally  scheduled 
-Project  was  not  originally  designed  for  the  safer  alternatives 
-Too  many  risks  taken;  had  huge  overruns 

10b.  -Better  and  earlier  communications  between  operators  and  designers;  lots  of  problems 
could  have  been  avoided;  more  conununication  is  necessary  between  all  parties 
14.  5 

14a.  -By  definition,  we  did  a  lot  of  P3;  of  time  spent  and  full  up  testing  of  technology  was 

done;  as  a  result  of  the  time  spent  in  P3,  this  project  fell  a  year  behind  schedule;  I  believe  we 
had  overidll  in  the  area  of  P3;  for  exanqrle  in  the  technology  evaluation,  we  knew  about  all  the 
proven  technologies,  yet  we  still  tested  everyone  of  them;  too  much  testing 
-Too  much  effort  on  P3  as  opposed  to  detailed  design 
14b.  -Tighten  up  the  objectives  and  have  mote  rigorous  control  over  P3  schedule;  take  more  risk 
considering  technology  that  we  already  knew  worked  instead  of  testing  everything  to  near  perfect 
performance  results 

-Don't  sacrifice  engineering  and  detailed  design  for  lots  more  testing;  we  fell  way  behind 
schedule,  and  we're  still  fixing  problems  today 
PROJECT  MANAGER 
10.  3 

10a.  -We  did  not  meet  the  scheduled  in-service,  had  cost  overruns,  and  conunissioning 
difficulties 

-One  problem  was  that  the  operations  organization  never  wanted  this  project  and  were 
never  fully  committed  to  it;  it  was  a  head  office  decision  and  people  at  the  plant  did  not  agree 
with  ii  so  there  was  no  buy-in 

-We  committed  to  this  project  far  too  early,  and  there  was  little  time  for  any  good  planning 
10b.  -Needed  to  do  more  P3;  project  was  scheme  driven  and  we  didn't  have  any  time  for  good 
planning 
14.  2 

14a.  -Insufficient  time  and  budget  for  P3;  schedule  driven  project 

-Not  enough  resources  committed  to  the  project;  project  was  undertaken  when  manpower 
was  stretched  very  thin 

14b.  -Need  more  P3;  more  time  and  resources  need  to  be  committed 
OPERATIONS  MANAGER 
10.  3 

10a.  'Initial  goals(load  requirements)  did  not  meet  station  needs;  initial  planning  team  did  not 
have  the  right  specs  to  plan  by 

10b.  -If  target  dates  were  realistically  set,  we  cmild  allow  more  time  for  planning  and  execution; 
didn't  have  enough  time  to  get  information  required  for  project;  end  date  should  not  be  the 
controlling  futor  for  the  project;  Not  enough  time  for  testing  technology 
14.  5 

14a.  -Team  was  limited  by  time,  but  lots  of  effort  was  put  into  P3  and  meeting  the  end  date; 
however,  just  not  enough  time  to  do  thorough  evaluation  of  alternatives  and  get  all  the 
information  needed 

14b.  -Realistic  time  table  and  keep  the  same  team  consistent;  comrmmication  between  major 
parties  needs  to  be  better 


Figure  18.  Responses  for  Project  011 
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required  for  pre-project  planning,  s^eeing  with  the  operations  manager. 

However,  the  project  manager  rated  the  project  as  having  low  pre-project  planning 
effort.  The  other  project  revealed  similar  contrasting  views  about  project  success 
and  pre-project  planning  effort  (see  project  038,  Appendix  E).  All  three 
representatives  agreed  the  project  was  unsuccessful,  but  for  different  reasons.  As 
for  pre-project  planning,  there  were  significant  differences  in  the  perceptions  of  the 
representatives.  Not  surprisingly,  all  of  the  representatives  on  these  two  projects 
mentioned  that  better  communications  would  be  required  on  future  projects. 

Analysis  of  the  perceptions  of  project  representatives  in  quadrant  m  again 
indicates  that  there  are  varying  opinions  about  project  success  and  different  levels 
of  understanding  of  the  pre-project  planning  process.  The  analysis  also  supports 
the  previous  conclusion  that  there  are  other  factors  that  impact  project  success. 
According  to  project  representatives,  high  pre-project  planning  effort  will  not 
always  result  in  a  successful  project.  This  is  especially  the  case  when  pre-project 
planning  is  conducted  based  on  unsound  market  forecasts  and  business  strategies 
developed  during  the  business  planning  stage.  In  addition,  poor  quality  data 
utilized  during  the  pre-project  planning  process  can  impact  on  the  success  of  the 
project.  Project  representatives  stressed  the  need  for  valid  and  verifiable  data 
inputs  to  the  pre-project  planning  process. 

S.2.2.3  Analysis  of  Quadrant  n 

Sue  of  the  project  representatives  indicated  that  six  of  the  projects  in  the  study 
had  little  pre-project  planning,  and  the  projects  were  unsuccessful.  The 
perceptions  of  these  six  representatives  were  analyzed  further  to  identify  factors  or 
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causes  for  poor  effort  and  low  success  (quadrant  U).  The  objective  of  this  analysis 
was  to  determine  if  these  factors  were  different  than  those  identified  for  high  effort 
and  high  success  projects  (quadrant  IV). 

The  researcher  found  that  the  factors  identified  by  representatives  rating 
projects  with  low  effort  and  low  success  were  no  different  than  those  rated  high 
effort  and  high  success.  These  fiictors  were  discussed  in  Section  S.  1 . 1 .  (Analysis 
of  Success  Factors)  and  5.1.3.  (Analysis  ofPre-Project  Planning  Effort  Factors). 
However,  with  only  sue  representatives  out  of  89  rating  the  projeas  in  quadrant  n, 
this  analysis  is  preliminary  at  best. 

The  data  set  was  expanded  by  considering  low  pre-project  planning  ratings 
separately  fi-om  low  success  ratings.  As  described  in  Chapter  4,  the  researcher 
stratified  the  responses  to  question  14a  by  the  pre-project  planning  effort  ratings 
received.  Using  this  method  for  stratifying  the  data,  the  researcher  attempted  to 
determine  if  there  were  two  sets  of  important  pre-project  planning  fiu^ors.  One 
set,  for  ratings  of  4  and  S,  would  consist  of  &ctors  that  contribute  to  successful 
pre-project  planning.  The  other  set,  for  ratings  of  3  or  less,  would  consist  of 
&ctors  that,  if  not  existent  on  a  project  or  executed  poorly,  result  in  unsuccessful 
pre-project  planning. 

The  researcher  found  that  the  factors  identified  in  both  sets  were  very  similar 
and  the  fi'equency  with  which  they  were  identified  was  also  similar  These  factors 
were  discussed  previously  in  section  5.1.3.  However,  of  the  91  representatives 
responding  to  question  14,  only  20  rated  the  projects  with  a  effort  score  of  3  or 
less.  Again,  it  was  difficult  to  determine  fi'om  this  small  data  set  any  significant 
trends  on  projects  that  were  considered  as  having  less  pre-project  planning  effort. 


For  project  success,  the  researcher  stratified  the  responses  to  question  lOa  by 
the  success  ratings  the  projects  received.  Using  this  method  for  stratifying  the 
data,  the  researcher  attempted  to  determine  if  there  were  two  different  sets  of 
important  success  &ctors.  One  set,  for  nuings  of  4  and  S,  would  consist  of 
important  success  factors  contributing  to  a  successful  project.  The  other  set,  for 
ratings  of  3  or  less,  would  consist  of  fitctors  that,  if  not  addressed  or  not  met  on  a 
project,  could  cause  the  project  to  be  less  successful. 

The  researcher  found  that  the  factors  identified  in  both  sets  were  similar,  and 
the  fi-equency  with  which  they  were  identified  was  also  similar.  However,  of  the 
94  representatives  responding  to  question  10,  only  16  rated  the  projects  with  a 
success  score  of  3  or  less.  Thus,  it  was  difficult  to  detennine  fi'om  this  small 
sample  any  significant  trends  on  projects  that  were  considered  less  successful. 

In  summary,  the  analysis  of  perceptions  concerning  successful  and  unsuccessful 
pre-project  planning  effort  reveals  only  one  set  of  important  &ctors  describing  pre¬ 
project  planning  effort  which  were  identified  earlier  in  Section  5.1.3.  According  to 
project  representatives,  these  factors  contribute  to  successful  pre-project  planning. 
When  these  factors  do  not  exist  or  are  pooriy  executed,  less  than  adequate  pre¬ 
project  planning  may  occur.  Similarly,  the  analysis  of  perceptions  concerning 
successful  projects  and  unsuccessful  projects  reveals  only  one  set  of  important 
success  factors.  According  to  project  representatives,  these  factors  are 
determinate  of  project  success.  When  these  factors  are  not  addressed  or  not  met, 
the  result  may  be  a  less  successful  project. 


6.  CONCLUSIONS 


The  purpose  of  this  research  was  to  analyze  the  perceptions  of  three  key  types  of 
project  participants  from  the  owner's  organization  concerning  project  success  and  pre¬ 
project  planning  effort.  The  perceptions  were  collected  during  telephone  interviews 
with  36  project  managers,  28  business  managers,  and  30  operations  mangers  from  41 
industrial  construction  projects  sampled  in  this  study.  The  factors  concerning  project 
success  and  pre-project  planning  effort  and  the  patterns  and  relationships  that  exist 
were  identified  using  qualitative  analyas  methods.  From  the  analysis,  the  following 
conclusions  were  drawn. 

6.1.  Project  Success  Factors  and  Outcomes 

According  to  project  representatives,  as  a  combined  group,  project  control 
outcomes  were  most  determinate  of  project  success.  The  two  project  control 
outcomes  considered  most  important  were  cost  and  schedule  Operational 
characteristics,  especially  ease  of  operation  and  production  quality,  were  also 
identified  as  determinates  of  project  success.  In  addition,  teamwork  effort  and 
customer  satisfaction  were  quality  manag«nent  factors  considered  important  for 
project  success. 

While  there  was  some  agreement  among  project  representatives  that  project 
control  and  operational  characteristics  were  most  determinate  of  project  success,  there 
were  other  success  categories  considered  important  such  as.  construction/operation 
transition;  market  and  financial;  and  social.  In  addition  to  quality  management,  other 
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factors  considered  to  influence  project  success  were;  ease  of  E/P/C;  technology 
evaluation;  and  oj^ations  input. 

There  was  considerable  disagreement  between  the  groups  of  project 
representatives  concerning  the  relative  importance  of  each  success  category.  Not 
surprisingly,  this  disagreement  indicates  that  each  group  of  representatives  had  a 
different  project  focus.  The  project  maruigers  as  a  group  were  most  concerned  with 
the  execution  phase  of  the  project  and  the  project  turnover.  The  operations  managers 
were  most  concerned  with  the  downstream  results  of  the  planning  and  execution  phase 
of  the  project.  In  addition,  operations  managers  were  very  concerned  with  having 
more  input  into  project  planning,  especially  in  the  area  of  technology  evaluation.  The 
business  managers  appeared  to  be  more  concerned  with  the  overall  project  from  a 
"macro"  level  rather  than  how  well  it  was  executed  or  operates.  This  overall 
difference  in  success  emphasis  may  contribute  to  disagreement  among  project 
representatives  over  project  objectives  and  can  lead  to  communication  breakdowns. 

6.2.  Improvement  Areas  for  Project  Success 

Most  of  the  perceptions  of  project  representatives  as  a  group  regarding 
improvement  areas  relate  to  pre-project  planning.  The  perceptions  of  project 
representatives  seem  to  indicate  that  improving  areas  related  to  pre-project  planning 
will  produce  more  successful  projects. 

The  project  representatives  indicated  many  areas  that  can  affect  project  success 
improvement.  There  were  no  areas  identified  for  improvement  that  stood  out  more 
clearly  than  other  areas.  Areas  related  to  pre-project  planning  identified  included; 
onphasis  on  pre-project  planning;  technology  evaluation;  ease  of  E/P/C  factors  (scope 
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definition,  execution  strategy,  basis  of  design,  and  constructability);  estimating;  and 
fi’ont-end  engineering.  Other  important  improvement  areas  identified  were;  quality 
management,  emphasis  on  project  control,  and  the  construction/operation  traasition. 

While  there  were  no  improvement  areas  identified  as  most  significant  by  all 
respondents  as  a  group,  there  were  again  different  view  points  between  the  groups 
concerning  the  relative  importance  of  each  improvement  area.  The  project  managers 
were  most  concerned  with  the  execution  phase  and  identified  more  fi'equently  those 
areas  directly  related  to  improving  execution.  The  project  managers  did  mention,  in 
general,  that  more  pre-project  planning  was  required.  The  (^rations  managers  were 
more  concerned  with  areas  related  to  fitcility  operation,  but  also  with  improving  areas 
during  project  planning  that  will  ultimately  affect  the  operation  of  the  fiu;ility.  As 
before  the  business  managers  as  a  group  were  more  concerned  with  the  overall 
project. 

6.3.  Pre-Project  Planning  Effort  Factors 

Project  representatives  as  a  group  indicated  that  adequate  time  and  resources  are 
critical  for  performing  pre-project  planning.  Many  representatives  indicated  that 
adequate  time  and  resources  includes  having  an  appropriately  skiUed  team  of 
experienced  persoimel  to  conduct  pre-project  planning.  Another  important  area 
identified  was  the  project  definition  package.  According  to  project  representatives,  a 
timely  and  accurate  project  definition  package  was  important  for  successful  pre¬ 
project  planning  and  positively  impacts  project  success.  Project  representatives 
stressed  the  importance  of  teamwork  and  communication  during  the  pre-project 
planning  process.  Other  categories  identified  as  important  to  pre-project  planning 


81 


effort  were  the  evaluation  of  alternatives  (including  technology  evaluation),  customer 
involvement  (including  operations  personnel),  and  corporate  guidance. 

Again,  there  is  some  disagreement  between  the  groups  concerning  which  are  the 
more  important  pre-project  planning  effort  &ctors.  Analysis  of  each  group's  concerns 
supports  the  trend  identified  earlier.  The  project  managers  and  operations  managers 
are  more  focused  on  specific  pre-project  planning  effort  factors  that  will  have  the  most 
impact  on  the  execution  and  operation  of  the  project.  The  business  managers  seem  to 
maintain  a  more  global  view  and  were  concerned  with  several  broad  areas  for 
successful  pre-project  planning. 

The  pre-project  planning  model  developed  by  the  task  force  is  supported  by  the 
views  of  the  project  representatives.  The  success  fiictors  identified  by  the 
representatives  are  addressed  by  the  major  sub-processes  of  the  model.  The 
perceptions  of  the  project  representatives  as  a  group  were  that  adequate  time, 
resources,  and  teamwork  were  important  for  successful  pre-project  planning.  The 
model  incorporates  these  categories  under  the  sub-process  of  "organize  for  pre-project 
planning".  Project  representatives  felt  that  the  evaluation  of  alternatives  including 
technology  evaluation  were  important  during  pre-project  planning  These  categories 
are  included  in  the  model  within  the  "select  alternatives"  sub-process.  The  project 
representatives  also  stressed  the  importance  of  developing  a  timely  and  accurate 
project  definition  package  which  is  included  as  a  major  sub-process  in  the  modei.  In 
addition,  the  representatives  indicated  that  customer  involvement  and  corporate 
guidance  were  important  to  successful  pre-project  planning.  These  fiictors  are  stressed 
throughout  the  pre-project  planning  model. 
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6.4,  Pre-Project  Planning  Improvement  Areas 

Project  representatives  as  a  group  were  most  concerned  with  improving  the  project 
definition  package  for  future  projects.  In  addition,  the  perception  of  project 
representatives  is  that  there  was  not  enough  time  and  resources,  or  teamwork  in  the 
pre-project  planning  process.  Representatives  again  stressed  that  adequate  time  and 
resources  included  a  skilled  and  experienced  team.  Representatives  indicated  that 
team  building,  team  continuity,  and  multi-disciplinary  teams  were  teamwork  factors 
that  need  emphasis. 

Good  communications  and  customer  involvement  were  also  emphasized  as  areas 
for  improvement.  Other  areas  identified  for  improvement  were  the  pre-project 
planning  methodology  and  the  evaluation  of  alternatives,  which  includes  technology 
evaluation.  Several  representatives  indicated  that  their  companies  have  a  formal  pre¬ 
project  planning  methodology  but  that  it  is  inadequate  or  not  adhered  to.  Others 
stressed  the  need  for  a  formal  process  or  road  map  to  conduct  pre-project  planning. 

The  perceptions  of  project  representatives  concerning  improvement  areas  further 
supports  the  validation  of  the  pre-project  planning  model  developed  by  the  task  force. 
The  areas  identified  as  needing  improvement  are  included  within  the  major  sub¬ 
processes  of  the  pre-project  planning  model.  In  addition,  the  concon  of  project 
representatives  for  a  formal  methodology  for  conducting  pre-project  planning 
underscores  the  usefulness  of  the  model.  Owners  can  use  the  model  as  a  basis  for 
developing  a  pre-project  planning  process  specific  to  their  company. 
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6.5.  Pre-Project  Planning  Effort  and  Success  Ratings 

Project  representatives  as  a  group  perceived  that  emphasis  on  pre-project  planning 
is  correlated  to  projea  success  and  that  poor  pre-project  planning  may  result  in  less 
successfiil  projects.  There  were  also  exceptions  to  these  perceptions  indicating  that 
other  &ctors  may  impact  project  success  without  regard  to  the  level  of  pre-project 
planning  eq}ended. 

According  to  the  project  representatives,  these  other  identified  fiurtors  contributing 
to  a  project's  success  or  lack  of  success  v/ere  associated  with  the  business  planning 
stage  of  the  project  life  cycle.  Many  projects  that  representatives  idoitified  as  having 
had  poor  pre-project  planning  effort  were  still  considered  successfiil  because  they  met 
or  exceeded  financial  and  market  objectives. 

Convereely,  several  projects  identified  as  having  had  high  pre-project  planning 
effort  were  considered  less  successful  because  they  &iled  to  meet  financial  and  market 
objectives.  According  to  project  representatives,  these  projects  were  considered  less 
successful  because  the  pre-project  planning  was  conducted  based  on  unsound  market 
forecasts  and  business  strategies  or  poor  quality  data  was  ntiliyaH  du  ing  the  pre¬ 
project  planning  process. 

Project  representatives  indicated  that  projects  which  are  duplications  of  previously 
completed  projects  do  not  require  a  high  level  of  pre-project  planning  effort  to  be 
successful.  Project  representatives  cautioned,  however,  that  even  for  duplicate 
projects  an  appropriate  level  of  formal  pre-project  planning  is  required. 

Analysis  of  the  projects  that  were  considered  exceptions  to  the  effort-success 
relationship  revealed  that  there  was  considerable  disagreement  among  representatives 
concerning  both  the  level  of  pre-project  planiung  effort  and  the  level  of  project 
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success.  In  addition,  there  appeared  to  be  confusion  over  what  constitutes  pre-project 
planning. 

The  perceptions  of  the  representatives  that  rated  projects  low  effort  or  low  success 
were  analyzed  to  determine  if  there  was  a  different  set  of  &ctors  that  contribute  to 
poor  pre-project  planning  effort  or  less  successful  projects.  The  analysis  indicated  that 
the  same  &ctors  that  contribute  to  successful  pre-project  planning,  when  executed 
poorly,  may  also  contribute  to  unsuccessfiil  pre-project  planning.  Likewise,  the  same 
factors  that  impact  project  success,  when  not  addressed  or  not  met,  may  also 
contribute  to  perceptions  of  less  successful  projects. 


7.  BEST  PRACTICES 


7.1.  Best  Practices 

Pre-project  planning  is  vital  to  project  success  and  is  a  best  practice  of  corporate 
business  organizations  that  perform  capital  &cility  construction  projects.  Based  on  the 
analysis  of  the  project  representatives  concerning  project  success  and  pre-project 
planning  effort,  the  following  best  practices  are  presented: 


•  It  is  important  that  the  corporate  goals  and  guidelines  for  pre-project 
planning,  and  the  project,  are  well  defined 

•  Teamwork  and  communication  care  critical  to  the  pre-project  planning  process. 

•  When  organizing  for  pre-project  planning,  a  multi-disciplinary  team  consisting 
of  appropriately  skilled  and  experienced  personnel,  to  include  the  project 
customer,  is  required.  This  means  that  operations,  business,  project 
management/technical,  and,  if  applicable,  key  consultant  personnel  must  be 
closely  involved  in  pre-project  planning  early  in  the  process. 

•  For  pre-project  planning  to  be  successful,  team  continuity  is  necessary,  and  the 
team  must  be  cultivated  through  team  building  and  open  communication. 

•  The  project,  business,  and  operations  managers  need  to  understand  that  they 
have  different  views  concerning  project  success  and  project  objectives.  These 
views  need  to  be  communicated,  and  projea  representatives  should  agree  on 
project  objectives.  This  agreement  can  be  achieved  through  project  objective 
setting  exercises  during  pre-project  planning  that  consider  corporate  guidance, 
and  the  views  of  project  managers,  business  managers,  and  operations 
managers.  Information  on  the  process  of  managing  communicating,  and 
agreeing  upon  project  objectives  can  be  found  in  the  Cn  publication  Project 
Objective  Setting  (Rawings  1989). 

•  Other  factors  such  as  poor  business  decisions,  reliance  on  bad  data,  or  other 
poor  assumptions  can  also  affect  the  success  of  the  project.  These  factors 
should  be  addressed  in  pre-project  planning  if  possible. 
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•  Each  company  should  establish  a  formal  process  for  conducting  pre-project 
planning.  A  good  basis  for  this  process  is  the  model  developed  by  the  Cn 
Task  Force.  This  pre-project  planning  road  map  should  be  specific  to  each 
company's  needs  and  should  be  adhered  to  in  order  to  maintain  uniformity. 
Through  consistent  application  of  a  specific  pre-project  planning  metho  Jology, 
process  performance  can  be  measured  and  continuously  improved. 

•  Companies  need  to  authorize  adequate  time  and  resources  for  pre-project 
planning  to  be  conducted  successfully.  Qualified  teams  of  skilled  and 
experienced  personnel  are  required  to  verify  inputs  to  the  pre-project  planning 
process,  conduct  analysis,  and  make  recommendations  to  the  decision  makers. 

•  All  pre-project  personnel  involved  in  the  process  need  to  understand  what 
activities  occur,  and  what  their  roles  and  responsibilities  are  in  the  process. 


7.2.  Recommendations  for  Future  Research 

During  the  completion  of  this  thesis,  additional  projects  were  received  by  the 
researchers  for  study.  These  projects  provide  an  additional  38  project  representatives 
to  be  interviewed.  The  additional  data  will  be  useful  since  it  will  further  expand  the 
sample  size  and  possibly  increase  the  validity  of  the  findings.  In  addition,  with  more 
data  available,  further  study  concerning  the  pre-project  planning  and  project  success 
relationship  may  be  conducted  using  the  data  fi'om  the  interviews  and  the  project 
questionnaires  together. 

The  interview  instrument  contains  numerous  closed-end  questions  concerning 
project  Miccess  and  pre-project  planning  effort.  The  responses  to  these  questions  were 
not  analyzed  for  this  study.  Further  study  into  the  relationship  between  pre-project 
planning  effort  and  project  success  should  be  conducted  utilizing  these  data  and  the 
data  fi'om  the  project  questionnaire. 


APPENDICES 
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Appendix  A:  Success  and  Eflbrt  Categories  Matrix 


Success  Categories 


Expected  Sources 


Factors  and  Outcomes 

Business 

Project 

Management 

Operations 

|1.  Marketing  I 

a.  Capture/maintain  market  share 

X 

b.  Enhance  iiiture  position 

X 

c.  Gain  competitive  advantage 

X 

|2.  Financial  i 

1  a.  Financial  Authorization  Objectives 

X 

1 

b.  Owner  Costs 


c.  Owner  Procured  Equip/Matl 


d.  Engineeiing  Design  Cost 


e.  Engineer  Procured  Equip/Matl 


f.  Construction  Cost 


g.  Conunissioning  &  Turnover  Cost 


h.  Start  Up  Costs 


p.  Quality  Management 


a.  Teamwork  effort 


b.  Customer  satisCuxion 


c.  Project  Peisoimel  Turnover 


d.  Professioiial  Petfonnanoe 


e.  Guidance  From  Management 


f.  Rework 


g.  Effective  Communications 


j4.  jProjcct  Control 


a.  Budget  achievement 

X 

X 

b.  Schedule  achievement 

X 

X 

X 

d.  Number/Magrtitude  of  Changes 

X 

e.  Extent  of  putKhlists 

X 

X 

f  Risk  Management 

X 

Is.  EaaeofE/P/C 


a.  Basis  of  design 

X 

b.  Scope  definition 

X 

c.  Execution  strategy  (actual  vs.  plarmed) 

X 

d.  Constructability 

X 

Success  Categories 


Factors  and  Outcomes 


Expected  Sources 


Project 

Business 

Management 

Operatkms 

^  Social 


a.  Achieves  legal  &  regulatory  compliance 

X 

X 

X 

b.  Labor  relations 

X 

X 

X 

c.  Safely  and  health 

X 

X 

X 

d.  Craft  Labor  Turnover 

X 

e.  Craft  Labor  Absenteeism 

X 

X 

X 

g.  Enviromnental 

X 

X 

X 

h.  Community  relations 

X 

X 

X 

i.  Noise 

X 

X 

j.  Education/Tiaining 

X 

X 

f7.  Constmction/Operations  Transition 

1  a.  Ease  of  turnover 

X 

X 

X 

X 

X 

X 

X 

X 

1  e.  Equipment  documentation  availability 

X 

X 

|8.  Operating  Qiaracteristics 

a  Ease  of  Operation 

X 

X 

X 

b.  Availability 

X 

X 

X 

c.  Flexibility 

X 

X 

1  (  |i|ll 

X 

X 

e.  Performance  (cost  to  manufiictute) 

X 

X 

X 

f.  Plant  Utilization 

g.  Design  Capacity 

X 

X 

|9.  Maintenance 

a.  Unanticipated  Retrofits 

X 

b.  Maintainability 

X 

|]0.  New  Categories/Subcategories* 

a.  Operations  Input 

b.  Technology  Evaluation 

e.  Emphasis  on  Pre>Pioject  Planning 

f  Procurement 

g.  Market  Forecast 

*Note:  Original  success  factors  developed  are  indicated  in  section  one  through  nine.  Additional 
success  factors  identified  during  the  interview  process  are  given  in  section  10. 
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Effort  Success  Categories 


Expected  Sources 


3.  Project  Pefiaitiou  Package _ 

a.  Risks  identified  and  Assessed 

b.  Design  complete  at  authorization 

c.  Was  an  execution  approach  defined 

d.  Were  control  guidelines  established 

e.  Was  a  definition  padkage  compiled 

f.  Was  scope  definition  appropriate 

g.  Enq)hasis  on  Quality _ 


X 


4.  New  Categorfes/Subcat^ries* 


a.  Time  and  Resources/Multi-disciplinaiy  Team 

b.  Technology  B'^'uation 

c.  Team  Skills  and  Experience 

d.  Customer  Involvement 

e.  Scope  and  Estimate 

f.  Teamwork 

h.  Market  Forecast 

*Note:  Origiiial  pie-project  planning  factors  dervelqied  are  indicated  in  section  one  through  three. 
Additional  pre-project  planning  &ctors  identified  during  the  interview  process  are  given  in  section  4. 


Appendix  B:  Request  for  Interviewee  Data 

Coastnictkm  Industry  Institute  Pre-Project  Planning  Task  Force  Interviewee  Data 

To  learn  more  about  this  project,  the  task  force  researchers  would  like  to  conduct  short  (15-25 
miiuite)  interviews  with  three  people  who  were  associated  with  this  project  during  its  pre-project 
planning,  execution,  and  operating  phases .  We  would  like  to  talk  to  one  representative  from  the 
business  unit,  one  from  project  management,  and  one  from  the  cqrerating  unit.  To  insure  that  ail 
participants  are  providing  data  on  the  same  project,  we  will  be  sending  tlw^  pet^le  a  summary  of  the 
data  from  sections  1.1  through  2.1  of  the  survey  you  have  just  completed,  with  the  exception  of  the 
design  capacity  data  from  question  2.1.6.  Upon  selecting  these  pec^le,  we  would  predate  your 
contacting  them  to  assure  that  they  wiU  be  available  to  be  interview^.  After  confirming  tluir 
availability  and  willingness  to  be  interviewed,  please  siqqrly  the  following  information  so  that  we  can 
contact  th^ 

1.  Business  Unit  Representative  •  preferably  the  person  who  sponsored  execution  of  this  project 
and  has  knowledge  of  its  business  inq>lications. 

a.  Name  [  ]Mr.  [  ]Ms. _ _ _ _ 

b.  Tide  _ _ 

c.  Conqtaiiy  _ _ 

d.  Address  _ _ 

e  City__ _ State _  Zip _ 

f  Tel.  No.  _ _ Fax  No. _ 

g.  Re^nsibility  During  Pre-Project  Planning  and  Execution  of  this  Project  _ 

2.  Project  Management  Representative  -  preferably  the  project  manager  who  was  involved  in 
the  pre-project  planning  a^  execution  stages. 

a.  Name  [  ]Mr.  [  ]Ms. _ _ _ 

b.  Title _ 

c.  ConqiatQr _ _ 

d.  Address _ _ 

e.  City  _  State _  Zip _ 

f.  Tel.  No.  _ _ Fax  No. _ 

g.  Reqx>nsibility  During  Pre-Project  Planning  and  Execution  of  this  Project  _ 
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3.  Opcratiiig  Unit  Represcatative  •  preferably  the  manager  of  this  tolerating  unit. 

a.  Name  [  ]Mr.  (  ]Ms. _ 

b.  Title  _ 

c.  Gmiiaiiy 

d.  Address  _ _ 

e.  City _  State _  Zip  _ 


f.  Tel.  No. 


Fax  No. 


g.  Re^nability  Duiing  Start-io>  and  Operation  of  this  Project 


Thank  you  very  much  for  your  participation  in  this  survey! 


Please  return  this  form  along  with  the  que^ioaitaire  in  the  stamped,  pre-addressed  envelope 
enclosed  to; 


Dr.  G.  Edward  Gibson,  Jr. 
Department  of  CivU  Engineering 
ECJ-S.2 

The  University  Texas  at  Austin 
Austin,  TX  78712-1076 


PRE-PROJECT  PLANNING  INTERVIEWEE 
DATA 


Appendix  C:  Interview  Notiflcation  Letter 

Facsimile  Cover  Sheet 

To:  Jim  Jones 
Company:  AAA  Enteq;>rises 
Phone:  604-251-2444 
Fax:  604-251-4443 

From:  Edd  Gibson 

Company:  The  University  of  Texas  at  Austin 
Phone:  (512)471-4522 
Fax:  (512)471-6316 

Date:  10/28/93 
Pages  including  this  cover 

page:  2 

Menage: 

The  Construction  Industry  Institute  Pre-Project  Planning  Task  Force  is  studying  the  effect  that 
pre-project  planning  has  on  the  success  of  capital  construction  projects  in  terms  of  the  conq>any's 
goals  and  objectives.  The  ReflneryUnh  Project  has  been  cho^  as  one  of  the  projects  tote  studied, 
and  Mr.  Joe  Smith  indicated  to  us  that  you  ate  the  Project  Management  representative  for  this 
project  As  part  of  our  research,  we  haw  already  received  information  about  this  project  via  a 
questioimaire  completed  by  members  of  your  conq>any,  and  portions  of  this  information  are 
summarized  on  the  enclos^  Project  Data  Sheet  In  aiklition  to  this  information,  we  are  also 
interested  in  your  opinion  of  this  project  Consequently,  we  woidd  like  to  conduct  a  telephone 
interview  with  you. 

The  interview  will  be  conducted  by  telephone  and  will  consist  of  a  smies  of  questions 
conceming  various  aspects  of  how  succekfiil  the  project  was  and  how  much  effort  was  e:q)ended 
during  pre^roject  plarming.  It  should  take  about  20  to  25  minutes  of  your  time  to  ccmqrlete.  Your 
answers  will  be  held  in  strict  confidence  and  will  be  known  only  to  mmnbers  of  the  research  staff  here 
at  the  University  of  Texas  at  Austin.  They  will,  of  course,  be  most  helpful  in  the  task  force's  research 
into  this  topic.  A  member  of  our  staff  will  be  calling  you  in  the  next  few  days  to  arrange  a  time  when 
it  will  be  convenient  for  you  to  participate  in  the  interview.  Thank  ytm  very  mtmh  for  your 
coqreration  and  time. 

Sincerely, 


G.  Edward  Gibson,  Jr 
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CII  Pre-Project  Planning  Task  Force 
Project  Data  Sheet 


Company:  AAA  Enterprises 

Project  Name:  Reflnery  Unit 
Project  Location:  Smithtown,  TN. 

Project  Number:  ESI  7994 

Type  of  FacUity:  Petroleum  Refinery 
Primary  Products:  C3/C4  and  stabilized  Isomerate 
Primary  Raw  Materiab:  Light  straight  run  feedstock 
Type  of  Site:  Grassroots 

Unique  Features:  First-of-a-kind  for  this  company 

Execution  Contracting  Strategy  Employed: 
Conceptual  Engineering-  in  house 
Detailed  Engineering-  Cost-plus  with  fee 
Procurement  services-  Cost-plus  with  fee 
Lump  sum  Construction  Contract 


Date  of  Major  Funding  Authorization:  2-87 
Date  of  Construction  Completion:  12-90 
Date  of  Commercial  Operation:  12-90 


Appendix  D:  Interview  Instrument  and  Master  List  of  Interview  Questions 


Project  DaU 

Project  Name  _ 

Project  Locaticm  (City) 
Interviewee  DaU 

Name _ 

Title _ 

Company _ 

niQ&e _ 

Interview  Schedule  -  Date 
Revised  Schedule  -  Date 


Actual-  Date _  Time: 


This  interview  should  take  around  20  minutes.  Will  this  be  a  problem  fnr  you  at  this  time? 

Befoe  we  begin  the  interview  I  will  read  you  a  Inief  introduction  and  answer  any  questions  that  you  might  have. 

This  interview  is  being  crmducted  on  behalf  of  the  Constnictiaa  Industry  Institute's  (ClI)  Pre-Project  Plarming 
Task  Force.  The  task  force  is  studying  various  aspects  of  pe-project  plmning  and  Ikw  it  relates  to  the  overall 
success  of  a  project  The  task  force  has  defined  ]xe-project  planning  as  the  process  of  developing  strategic 
information  sufficient  for  owners  to  decide  to  commit  resources  and  nunrimir/?  the  chance  for  a  successful 
project  The  task  fence  has  further  stated  that  the  process  of  pre-project  plarming  constitutes  a  conqxdiensive 
framework  for  detailed  project  planning.  It  begins  vriien  a  validated  project  concept  been  Huring 

the  business  plarming  process  and  v^ien  a  has  been  wmA*  whether  or  not  to  authorize  funding  for 

the  executirm  phase  of  the  project 

Th®. _ project  has  been  chosen  as  one  of  the  projects  to  be  studied.  Your  nama 

was  given  to  us  as  the _ reinesentative  for  the  project  by  _  .  A  project 

questronnaire  has  already  been  conqileted  providing  us  with  historical  about  this  project  Fot  the  purpose  of 
this  interview,  however,  we  are  interested  in  knowing  your  opinion  of  how  successful  ti^  project  was  and  how 
mu^  effort  was  put  mto  pre-project  planning.  Do  you  feel  that  your  participation  in  this  {nqject  was  such  tlwt 
you  will  feel  qualified  and  cmnfortable  answering  questions  of  this  nature?  (I/Ae  ans\w  to  this  istw,  ask  for 
another  reference  for  this  interview). 

The  interview  is  divided  into  two  sections.  The  first  sectirm  is  ccmcerned  with  the  success  of  the  project  aiul  the 
second  section  relates  to  the  pre-project  planning  effint  Each  sectim  is  followed  by  an  rqien  wrap>iq> 
question.  The  interview  is  structured  sudi  that  I  will  first  read  a  statement  about  the  project  You  then  (sovide 
a  lespmise  to  the  statement  on  a  scale  of  1  to  5,  with  1  maaning  you  strongly  disagree  with  the  statement,  3 
meaning  you  neither  agree  or  disagree  and  S  meaning  you  strongly  agree  with  the  statement. 

In  accordance  with  established  Cn  procedures,  your  responses  to  the  questions  about  to  be  asked  will  be  known 
only  to  the  researchers  and  will  not  be  divulged  to  anyrme  else. 

Do  you  have  any  questions  before  we  begin  the  interview? 


Time: 

Time: 


Note: 

DK=  £>cnt  Know  and  NA=  Not  ^jplicable 

B=  Business  Manager,  FM==  Project  Manager,  and,  OP=  Operations  Manager  Each  representative  is  asked 
only  the  questions  inHicutwl  by  an  ”X*  in  the  column  under  the  B,  PM,  or  OP  For  example,  only  the  business 
"MiMeer  and  piojea  manager  would  be  asked  the  question  below 


c.  This  project  was  characterized  by  competeiU  and  I  2  3  4  S 

cmastml  piiAanr^  frnm  numaggment 


B 

PM 

OP 

X 

X 

Master  List  of  Interview  Ouesttons 


1.  The  first  set  of  statements  concern  the  projects  markeliiig  objectives.  On  a  scale  of  1  to  S  please 
provide  your  opinion  on  the  following: 


a. 


b. 


c. 


d. 


This  project  allowed  your  business  unit  to  attain  its  12  3  4 

market  share  objectives. 

Conqiletion  of  this  project  allowed  your  business  unit  12  3  4 

to  attain  its  goals  relating  to  future  market  positians. 

Cmiqiletion  of  this  project  allowed  your  business  unit  12  3  4 

to  attain  a  competitive  advantage  for  the  primary 
products(s)  produced  by  the  project? 

Considering  marketing  as  a  whole,  this  project  12  3  4 

met  or  exceeded  the  marketing  objectives  of  the 

company. 


5 


5 


5 


5 


2.  The  secmid  area  of  success  we  are  interested  in  involves  financial  objectives.  Please  provide  us  with 
your  qnnimi  on  the  following  statement: 


a  Overall,  this  project  met  or  exceeded  the  financial 

objectives  of  your  business  unit 

Avhe:  Examples  of  fiamdal  measures  are  Return 
ou  Assets,  Return  ou  Equity  and  Cash 
Flow  ManagemenL 


3  4 


DK 


PM 

OP 

_B 

X 
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3.  The  next  set  of  statemenu  ve  about  the  quality  auuiagcoieat  objectives  or  objectives  which  relate  to 
assurance  of  project  quality.  On  the  same  scale  of  1  to  S,  with  1  meaning  you  strongly  disagree  and  S 
nM-miing  you  struigly  agree,  please  provide  your  opimon  on  whether  or  not  this  project  met  the  following 
quality  management  i^jectives? 


a.  In  general,  project  participants  worked  well  1  2 

together. 

Pnte:  Exampits  •/ prpfeet  participamn  are 
eiMMn,  nwrawers,  cemtraelen,  amd 
camsattmta.  The  participama  warked  iagetker 
tawardtka  eaauaam  gaat  af aaeeaaafulfy 
pUuUUItg  CCtCMtUlg  (k€ 

b  Key  project  personnel  changed  freq!.''',Uy  during  the  1  2 

execution  of  this  project 

Praia:  Key  prafeet  panamaai  are  Ikasa  m 
poutionx 

c.  This  project  was  characterized  by  competent  and  1  2 

consistent  guidance  from  management 

d.  Kmphasis  was  placed  on  idenofying  and  satisfying  1  2 

the  needs  of  the  customer. 

e.  This  project  was  chaiactehzed  by  high  quality,  1  2 

professional  performance  by  prefect  partidpants. 

f  The  amount  of  rework  peifonned  on  this  project  was  1  2 

high. 


g.  The  amount  of  work  qipeating  on  punch  lists  was  1  2 

high. 

h.  Considering  quality  management  as  a  whole,  this  1  2 

project  met  or  exceeded  the  quality  management 
objectives  of  your  organiutkHL 


B 

PM 

OP 

- 

X 

X 

3  4 


3  4 


3  4 


3  4 


3  4 


3  4 


3  4 
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4.  Another  area  of  success  we  are  interested  in  involves  project  control  objectives  On  the  same  scale  of  1 
to  S,  with  1  stxongl'j  disagree  and  5  m«inmg  strongly  agree  please  {sovide  your  opuuon  as  to 

whether  or  not  the  project  met  the  following  project  control  objectives? 


a.  The  budget  objectives  of  the  project  were  met  or 
exceeded. 


b.  The  schedule  objectives  of  this  project  were  met  or 
exceeded 

c.  Project  changes  were  generally  well  managed  and 
minimally  impacted  the  project 

d.  The  magnitude  of  project  changes  was  high. 

e.  In  general,  project  participants  communicated 
effectively. 

Probe:  Exampla  of  prtgect  portkipoHts  ore 
omien,  customen,  cootrocton,  end 
coosutuuds. 

f  Potential  risks  were  managed  to  minimally  impact 
thejxoject. 

Probe;  Exooiples  o/poteotiol  rubs  ore 
^erii^  site  com^tioHS,  use  of  first  of  o  Imd 
leduiotogy,  eovirotaietUol  coocems  ood  use 
of  fast  track  outkods. 

g.  Overall,  this  project  met  or  exceeded  the 

project  control  objectives  of  your  oiganizatioiL 


1 


1 


1 


1 

1 


1 


2  3  4 


2  3  4 


2  3  4 


2  3  4 

2  3  4 


2  3  4 


5 


5 


5 


5 

5 


5 


1  2  3  4  5  DK 


5. 
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The  next  set  of  statements  are  about  the  project  E/P/C  objectives.  Again,  on  a  scale  of  1  to  S,  with  1 
nwaning  you  stTODgly  disagree  and  5  meaning  you  stnmgly  agree,  please  provide  your  ppinirm  tm  the 
following: 


a.  The  design  basis  contributed  to  the  successful 
executicHi  of  the  project 

Prohe:  Examples  of  des^  basis  are  a  pilot 
plant,  copy  of  existing  facility  and 
modtfication  of  existing  tedutidogy. 

b.  The  project  scq>e  was  defined  to  allow  various 
phases  of  execution  to  proceed  smoothly  and  with 
minimiil  rh<iti£<» 

c.  The  actual  execudon  strategy  matched  the 
execution  strategy  that  was  planned  at  the  time  the 
project  was  authixized. 


d.  Lessons  learned  fimn  previous  constniction 
projects  and  other  conkructability  assessments 
were  incorpcHated  into  this  project  during  the 
engineering  and  design  ph^s. 


1  2 


1  2 


1  2 


1  2 


3  4 


3  4 


3  4 


3  4 


5 


5 


5 


5 


e.  In  general,  this  project  met  or  exceeded  yonr  1  2  3  4  5  DK 

companies  over^  E/P/C  objectives? 


X 


We  are  interested  in  the  social  objectives  of  the  project  On  the  same  scale  of  1  to  S,  do  you  agree  ot 
disagree  with  the  following  statements  iq;arding  the  projects  social  objectives: 


a.  The  legal  and  regulatory  compliance  requirements  1 
set  prior  to  authorization  were  achieved. 


b.  In  general,  a  harmonious  relationship  with  labor  1 
was  iTuiinfAinwt  (fairing  the  constructi<m  of  this 
project 

c.  Safety  and  health  goals  were  achieved  or  emeeded  1 
during  the  execution  of  this  project 

d.  This  project  achieved  or  exceeded  its  EEO  goals.  1 

PnAe:  Examples  of  EEO  gods  are  MBE  or 
DBE  SMbcontraet  or  direct  hire  of  kandieep  or 
a$mor^  workers. 

e.  The  project  experienced  fiequent  turnover  of  craft  1 

labor. 

f.  Absenteeism  at  the  craft  level  was  high.  1 

iVoAe;  Based  on  your  previous  experience, 
the  levd  of  absenteeism  of  cn^  workers  was 
high. 

g.  The  goals  to  maintain  or  iirqnove  the  quality  of  the  1 
environment  were  met  OX  exceeded  by  this  [xqject 

Probe:  Goab  should  indude  corporate  and/or 
regulatory. 

h.  This  project  met  or  exceeded  its  goals  to  improve  I 
the  relationship  between  the  conqiany  and  the 
community. 


i.  Goals  to  reduce  or  minimiye  noise  during  the  1 

executicm  and  operation  of  this  project  were  met  or 
exceeded 

j  Goals  concerning  the  education  and  training  of  1 
personnel  were  met 

k.  All  in  all,  the  social  objectives  of  this  project  1 
were  met  or  exceeded. 


2  3  4  5  DK 


2  3  4  5  DK 


2  3  4  5  DK 


2  3  4  5  DK 


2  3  4  5  DK 


2  3  4  5  DK 


2  3  4  5  DK 


2  3  4  5  DK 


2  3  4  5  DK 


2  3  4  5  DK 


2  3  4  5  DK 
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OP 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

11 

X 

r 

X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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7.  Hie  following  statements  are  oa  coutnictioii/operatloiu  tnuuitkm  objectives.  On  the  same  scale  of  1 
to  S,  please  tell  us  vriietber  you  agree  or  disagree  with  the  following  statements  regarding 
construction/operatioDs  transitiai  objectives. 


a.  There  was  a  smooth  turnover  of  the  project  1 

between  coistruction  and  operatian. 


b.  The  start  up  i^iase  of  this  project  was  well  1 

executed. 

Probe:  The  stort-ap  phase  is  defined  as  the 
phase  from  mechamcal  eompUtioa  through 
eommerdal  operation. 

c.  During  the  start  up  and  initial  operadcn  spare  parts  1 
were  available  as  needed. 


d.  Operator  training  was  adequate.  1 

e.  Equipment  documentatiau  was  available  wiien  1 
need^ 

Probe:  Examples  of  equipment 
documentation  are  operatingand 
maintenanee  manuals. 

f  All  in  all,  this  project  met  or  exceeded  its  1 

coastnictioB/operatioiis  traiisitioii  rriijectives. 


2 


2 


2 


2 

2 


2 


3  4 


3  4 


3  4 


3  4 

3  4 


3  4 


5 


5 


5 


5 

5 


5 
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8.  The  next  set  of  statements  conGem  operatiiig  objectives.  On  a  scale  of  1  to  S,  please  tell  us  wb^her  you 
agree  or  disagree  with  how  well  did  this  project  met  the  following  (iterating  objectives. 


B 

PM 

OP 

a.  The  goals  concerning  ease  of  qnatitxi  were  met  1  2  3  4  5  DK 

X 

X 

X 

or  exceeded. 

Pnke:  Examples  of  emu  of  operatum  goals 
are  operatiag  staff  and  overtiau. 

b.  This  project  met  or  exceeded  its  goals  canceming  1 
the  number  of  days  it  was  available  fcx  qjeratian 
in  a  year. 


c.  The  project  goals  caaceniing  turndown  ratio  <x  1 
ease  of  change  over  from  cme  product  to  another 
were  met  or  exceeded. 

Probe:  Tanukam  ratio  is  related  to  varyiag 
the  oa^mt  gaaatity  of  the  product 

d.  Thequalityofthe  end  product  produced  by  this  1 
prxyect  met  or  exceeded  the  go^  set  when  the 
project  was  authorized 


e.  The  unit  cost  to  manufacture  the  end  product  met  1 

or  exceeded  the  goals  that  were  set  when  the 
project  was  authorized. 


f.  The  ou^  rate  of  this  project  met  or  exceeded  1 
the  goals  that  were  s^  at  the  time  the  project  was 
authorized. 

Probe:  Ah  example  off  output  rate  is 
HOHeplau  c^adty. 

g.  Overall,  the  planned  operating  objectives  of  1 
this  project  were  met  or  exceeded? 


2  3  4  5  DK 


2  3  4  5  DK 


2  3  4  5  DK 


2  3  4  5  DK 


2  3  4  5  DK 


2  3  4  5  DK 
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9.  The  lost  set  of  questions  in  this  section  concerns  maiiiteiinnce  ol^ectives.  On  a  scale  of  1  to  S,  please 
tell  us  «4iether  you  agree  oi  disagree  with  the  following  statements  regarding  maintenance  objectives? 


a.  There  has  been  little  need  for  any  majw, 
unplanned  facility  changes  since  completion  of 
this  project 

b.  The  goals  conceming  the  ease  of  maintenance 
were  achieved  by  the  execution  of  this  jmiject 

c.  Overall,  the  planned  maintenance  objectives 
of  this  project  were  met 
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10.  Finally,  we  would  like  to  know  your  opinim  of  how  successful  this  project  was  overall,  taking  into 

consideratioD  all  the  aieas  that  we  have  just  covered.  On  a  scale  of  1  to  S,  with  1  being  very 
UBsuccessftil  and  S  being  veiy  succestftil,  please  provide  us  with  your  rating  of  the  overall  project? 

1  2  3  4  5 

10a.  What  are  your  main  reasons  for  your  assessment  of  the  project's  level  of  success? 


10b.  What,  ifanything,  needs  to  be  improved  next  time  to  make  the  project  nme  successful? 


This  colI^>letes  the  first  sectioa  of  the  iiiterview.  The  next  section  is  designed  to  obtain  your  opinioD  of 
the  effort  that  went  in  to  pre-project  pianaliig  co  the  project  As  stated  during  the  introduction,  we 
have  defined  pre-|soject  planning  as  t^  process  of  develt^ing  strategic  infumation  sufficient  for  owners 
to  decide  to  commit  resources  and  nunrimiye  the  chance  for  a  successful  project.  Before  we  b^in  the 
interview  please  give  us  a  brief  description  of  your  involvement  with  the  project  during  the  preproject 

plimning  _ 


This  section  of  the  interview  follows  the  same  format  as  the  previous  section.  F or  each  of  the  following 
statements,  please  indicate  how  accurately  they  describe  your  opinion  of  tl^  pre-project  planning  effort 
fa-  this  project  Please  use  the  same  re^xmse  scale  of  1  to  5  with  1  indicating  that  you  strongly 
disagree  with  the  statement  S  indicating  that  you  strongly  agree  and  3  indicating  that  you  ndthcr 
agree  or  disagree  with  the 
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11.  On  a  scale  of  1  to  5,  do  you  disagree  «•  agree  with  the  following  statements  regarding  the  orgmiMtioa 
of  the  pre-project  planning  eSatt 


a.  In  general,  the  individuals  on  the  pre-project  1  2  3  4  S  DK 

planning  team  vrarked  well  together. 

/Vote:  The  Um^arit  were  wtU 
ergmutedmidled.  Teem  aumbers  had 
seitebleiemperemeiilieMdawUluigiusste 
be  ieem  pilfers. 

b.  People  in  key  leadership  positions  on  the  pte-  1  2  3  4  S  DK 

project  planning  team  changed  fiequently  during 

the  pre-project  planning  process. 

Probe:  KeypeMeeaaretbeeeeriticeito 
fiuusdotttug  succtssfiitfy* 

Frtquai^mtammtarttiummveM^ 

c.  During  the  execution  phase  of  the  project,  1  2  3  4  S  DK 

peq>le  in  key  leadership  positions  changed 

frequently 

Probe:  K^peabUmaeretheaeeritiaUte 
tbeteemjumcdeiimgamceeasfutfy.  The 
execution  phme  of  the  preiectmdmdes 
design  and  constntction. 

d.  The  pre-project  planning  team  members  1  2  3  4  5  DK 

possessed  the  sl^  needed  to  cany  out  their 

reqxmsibilities. 

Probe:  Teem  members  were  wM  trained 
end  a^erienced  in  die  areas  o/c^ertise 
thm  they  were  to  provide  to  Ae  team 

e.  Team  building  techniques  were  used  by  the  jxe-  1  2  3  4  S  DK 

project  planning  team. 

Probe:  T^  managers  were  committed  to 
the  team  and  allocated  the  necessmy 
resources  to  su^ortAe  team’s  ^orL  Team 
leaders  were  tramed/or  their  role  and  Ae 
team  deveieped  an  e^ritde  corps. 

f.  Corporate  guidelines  were  clearly  communicated  1  2  3  4  5  DK 

to  the  pre-project  planning  team. 

Probe:  Top  management  commnnicated 
corporate  guidelines  A  Ae  team  atthetime 
Ae  team  was  formed.  Tap  management 
then  monitored  Ae  team’s  work  A  insure 
that  the  guiddines  were  being  implemented 

g.  Overall,  the  pre-project  planning  effort  was  1  2  3  4  5  DK 

well  organix^ 
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12.  The  foUowing  questions  relate  to  the  evaluatioB  and  sdectioD  of  project  alteraatives  during  pre^aoject 
planning  Qq  a  scale  of  1  to  S,  with  1  meaning  you  strongly  disagm  and  S  meaning  you  strongly  agree, 
what  is  your  opinion  of  the  following  statements? 


a.  Corporate  goals  for  technology  and  site  selection  1  2 

were  clearly  communicated  to  the  pre-project 

planning  team. 

Prmke:  Tap  mmagrmrmt  imaurtd  tkM  the 
Uamwasmmea/tkeeaipomegaabbp 

tiutuiutlu  team  was fonud  Tkeugeals 
were  retUraUdaad/erdarifiad  daring  tke 
pra’plaaniag  process. 

b.  Before  the  actual  technology  was  selected,  1  2 

alternative  technologies  were  thoroughly  evaluated 

by  the  appropriate  personnel. 

PraSe:  Tkepersaamei  assigned  to  evabmle 
Ou  abematives  had  adeqnate  knaadedge, 
skiOs  and  ability  to  make  the  evalnatiam. 

c.  Alteniative  sites 'were  thoroughly  evaluated  the  1  2 

qipropnate  personnel  before  the  actual  project  site 

was  selected. 

Probe:  The  personnel  ass^ned  to  evidmme 
the  ahemotnes  had  adegnate  knowledge, 
skiOs  and  abUkp  to  make  the  evaluation. 

d.  A  formal  method  was  used  to  evaluate  1  2 

alternatives. 

Probe:  AformalmeUiodwonIdbea 

e.  Conceptual  scopes  and  estunates  were  prq)ared  in  1  2 

sufficient  detail  to  evaluate  alternatives. 

Probe:  Conceptual  scopes  and  estimates 
were  si^ffieientenen^  for  management  to 
makeanirrformeddeebioHonprejeet 
dkematives. 

f.  Overall,  the  effort  expended  in  evaluatiiig  and  1  2 

selecting  alternatives  was  rafllcient  for  this 

project 


B 

PM 

OP 

X 

X 

X 

3  4  5 


3  4  5 


3  4  5 


3  4  5 


ESC 

NA 


DK 

NA 


DK 


DK 
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109 


13.  Using  the  jcale  of  1  to  S,  do  you  disagree  o'  agree  with  the  following  stateoKnts  conceming 
project  dcfiaition  at  the  time  it  was  authorized? 


a  Potential  busiaess  risks  were  adequately  identified  1  2  3  4  5  DK 

and  assessed  during  pre-iuqject  planning. 

Pnbe:  Kskaufyt€swtree0mpUUaui^k 
liJP  tomiukntaiiddutaud 

prtgtctriik 

b.  The  pixgect  execution  qiproach  was  well  defined  1  2  3  4  5  DK 

during  pre-project  planning. 

Pnke:  K^timmmumbenpartidpatedm 

Rdtvmistrwlt^aiAmhiamatiueii, 
emmamg  affnmck,  pnjeet  etntrob,  tmd 
sduMmgwtreaJdmediHtkeappnadL 

c.  Project  control  guidelines  were  well  defined  1  2  3  4  5  DK 

during  pre-project  planning. 

PnbK  The  muHukb  to  identify,  enUect, 
process,  aodSssemauutkotimfoemetim 
wkidt  is  needed  to  suecessJmUpeseeste  the 
prefect,  inHuding  plonning  und  sekdJing, 
cast  nrfomuniom,  monngement  ntfomutiaH 
spstems,  dumge  monogement,  etc,,  were 
defined  fyUieprepngeetpUmning  team. 

d.  The  scope  ofthis  project  was  well  defined  at  the  1  2  3  4  5  DK 

time  the  project  was  authorized. 

Probe:  The  prtgect  scope  was  complete 
enongk  to  provide  a  framewoHc  for  detaUed 
desipi  and  cost  estimating. 

e.  Project  quality  was  anphiMiTad  during  jxe'fToject  1  2  3  4  5  DK 

plaiming 

Probe:  The  pre-prefect  planning  team 
emphasized  prefect  fu^ty  when  making 
decisions. 

f.  Overall,  this  project  was  well  defined  at  the  1  2  3  4  5  DK 

time  the  decision  was  made  to  authorto  its 

execution. 
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14.  Finally,  we  would  like  to  know  your  qnniai  of  the  overall  level  of  effort  expended  rai  pre-project 

planning  cd  this  project  Using  a  scale  of  1  to  S,  with  1  representing  very  low  and  S  representing  very 
Ugh,  how  would  ywi  characterize  the  overall  level  of  effwt  that  was  expended  co  pre-project  planning 
fcr  this  project? 

1  2  3  4  5 

14a.  What  are  your  main  reasons  your  assessment  of  the  level  of  effort  expended  on  pre-project 
planning? _ 


14b.  In  your  opinion,  what,  oonceniing  pro-project  planning  effort,  needs  to  be  improved  next  time? 


This  concludes  the  interview.  Thank  you  very  much  for  ymir  efforts. 
Interview  End  Time: _ 


Appendix  £:  Responses  from  Project  Representatives 

QiuliUtive  DataSet 

Legend 

PXXX  «  Research  Project  Number 
Questioiis: 

10.  Rating  of  how  successful  the  projea  was  overall  on  a  scale  of  1  to  S  (1  being  very  unsuccessful 
and  5  being  very  successful). 

10a.  What  ate  your  main  reasons  for  your  assessment  of  the  project’s  level  of  success?  (This  question 
was  designed  to  obtain  the  important  factors  that  when  present  or  absent  have  a  signifiamt  impact 
on  project  success. ) 

10b.  What,  ifanything,  needs  to  be  improved  next  time  to  make  the  project  even  more  successful? 
(This  question  was  designed  to  obtain  the  areas  of  improvement  that  need  emphasis  in  order  to 
acheive  project  success. ) 

14.  Rating  of  the  overall  level  of  eCTort  expended  on  pte^incgect  planning  on  a  scale  of  1  to  5  (1 
representing  very  low  and  S  representing  very  high). 

14a.  What  are  your  main  reasons  for  your  assessment  of  tbe  level  of  effiort  expended  on  prei>roject 
planning?  (This  question  was  designed  to  obtain  important  factors  required for  successful  pre¬ 
project  planning.) 

14b.  What  oonceming  pre-project  plarming  effort  needs  to  be  inqrroved  next  time?  (This  question 
was  designed  to  obtain  the  areas  of  pre-project  planning  the  require  more  emphasis. ) 

(Owner)  indicates  an  owner  compare  name  that  was  deleted 
(Contractor)  indicates  a  contractor  company  name  deleted 


pool 

BUSINESS  MANAGER 
10.  5 

10a.  •Every  milestone  set  iq)  in  P3  met  or  exceeded 

•Training  program  inqrlemente;  personnel  highly  motivated;  team  conceiX  carried  through 
qxration;  corporate  persormel  involved 
10b.  -No 
14.  4 

14a.  •PB  done  smarter,  worired  smarter  not  longer  or  harder,  past  mistakes  examined  prior  to 
planning;  environmental  objectives  identified  early 

•Training  program  inqrlemented;  personnel  motivated;  teams  formed  for  tqreration;  corporate 
persormel  involv^ 

14b.  •Tight  time  schedule 
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PROJECT  MANAGER 
10.  5 

10a.  -Planned  vay  well  the  execution  of  project;  transition  to  operating  went  per  plan;  start-up 
phase  relatively  short 

10b.  ^ngineoing  firm  selected  did  not  work  in  depth  enough  with  owner's  representatives 
-No  partnering  with  design  firms 

14.  5 

14a.  -Full  year  q)ent  on  profnoject  jdanning;  land  search  extensive;  technology  tried  at  another 
plant  first-prototype  used 

14b.  -Transition  between  engineering  and  construction 

-Few  key  people  started  the  project  and  remained  untii  the  end  of  start-up  phase 
-Ki^  reason  for  project  success 
OPERATIONS  MANAGER 
10.  5 

10a  -Goals:  Create  particqwlive  work  environment— achieved;  team  member  approach  to 
problems;  five  times  more  suooessfitl  tm  product  production  at  one  quarter  waste 
10b.  -Spare  parts  and  service  issue;  equipment  providers  should  be  made  to  deliver 
14.  5 

14a  -Alternatives  explored  thoroughly 

14b.  -Identify  start-up  and  plant  manager  earlier,  key:  identification  peqple 
•Team  selectirm:  technical  knowledge  and  pec^le  skills 


£002 

BUSINESS  MANAGER 
10.  5 

10a  -Under  budget;  ahead  of  schedule;  quidr  start-up;  operation  goals  exceeded 
10b.  -Plan  for  new  products  difficult;  balance  between  flestibility  and  realify  hard 
14.  5 

14a  -Due  to  dollar  amount  of  prcgect,  formal  docnmentatiwi  was  required;  P3  effort  mganized  well 
-Market  driven  project 

14b.  -Most  difficult  part  was  bounding  the  scope 

-New  product  development  at  the  jame  time  as  engineering  for  project 
PROJECT  MANAGER 
10.  5 

10a  -Planning  very  thorough;  project  team  stayed  fogether 
Kfo.  -Comnuinication  problems  with  corporate  Tpgmbe»'s 
-Matrix  organization 

-Team  objectives  not  always  understood  by  all 

-Due  to  dollar  amount,  project  required  Board  of  Advisors  input;  not  always  ea^  to  get 

14.  5 

14a  -Product  evaluation  thorough 

-Scope  well  defined;  schedule  stayed  on  line;  18  months  P3 
14b.  -No  comment 
OPERATIONS  MANAGER 
10.  5 

10a  -Statt-iq>  six  weeks  ahead  of  schedule 

-Operator  training  extensive;  operation  persormel  involved  early  on 
10b.  -No  comment 
14.  4 
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14a.  -No  comment 

14b.  -Sales  and  marketing  forecast  could  be  more  accurate 
P003 

PROJECT  MANAGER  &  OPERATIONS  MANAGER 
10.  4 

10a.  -Met  budget,  project  underfimded  by  1-2  million 

-Delays  in  project  schedule  beyond  project  control;  delay  in  acquiring  right-of-ways;  ui^raded 
existing  technology 

10b.  -Start-up  did  not  go  well  because  ofone  piece  of  equipment;  new  technology 
14.  4 

14a.  -Execution  plan  carried  out 

14b.  -Draw  in  additional  resources;  planned  in  secrecy 

P004 

BUSINESS  MANAGER 
10.  5 

10a.  -Main  reason  was  plant  experiments  (and/or  ejqterimental  testingKpilot  projects);  ran  pilot  unit 
tests  on  several  sophisticated  units.  Also,  had  a  test  on  a  Pairing  unit  in  Germany;  did  pilot  unit  test 
in  Germany;  considerable  design  work  demonstrated  through  pilot  units 

-Second  reason  is  assignment  of  experienced  peqple  to  a  project;  (owner)  assigns  a  division 
tq>tesentative(ovetall  coordinator)  to  inter&«  between  (owner)  and  the  contractor  and  operations; 
this  division  representative  is  considered  a  key  selection;  for  exanqtle,  the  skills  of  the  person  are 
considered  in  selection;  for  this  project,  a  mechanical  engineer  (experienced  and  talented)  was 
selected  over  a  chemical  engineer  because  of  the  nature  of  the  sophisticated  mechanical  work; 
division  representative  is  insfnunent^l  to  succes 

•Also,  assigned  an  experienced  line  manager  (15-20  years  rurming  a  plant);  nuist  have 
e?q)etienced  operations  person  on  the  project  team;  thus,  key  people  were  experienced  mechanical 
engineer  and  tolerations  person 

-This  was  a  conscious  strategy  iq>  front;  a)  pilmtest,b)  eiqKrienced  division  rqiresentative, 
andc)  experienced  tolerations  representative 

10b.  -This  project  went  so  well,  there  is  nothing  to  change  from  my  view  point 
14.  5 

14a.  -Described  earlier  with  reflect  to  pilot  unit 

-Basic  unit  testing  done-very  important  from  operations  stand  point;  the  key  fundamental  units 
tested;  Detailed  engineering  was  done  after  project  authorized 
14b.  -Project  went  so  well  and  we're  super  satisfied 

-Top  line  management  te^nsibility-P3  adegtiate,  on  time,  within  budget,  and  good  product 
-Very  conscious  effort  not  to  take  anything  for  granted;  Because  this  was  a  new  process 
technology— more  emphasig 

-Customers  didn't  like  previous  technology  because  glycol  caked;  customers  wanted  free- 
flowing  glycol  so  product  worked  well  for  customer 
PROJECT  MANAGER 
10.  4 

10a.  -Customer  was  pleased  with  project;  result  was  it  brought  them  into  range  of  main  conqietition 
10b.  -Estimating;  brtter  equipment  prices  iwed  to  be  established;  this  is  why  all  available  overrun 
was  used  iq> 

14.  3 

14a.  -I  was  in  on  all  of  the  P3 
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-Disagreed  with  some  things  that  went  on,  but  the  cooqjany  preach  was  adhered  to  because 
you  cant  get  project  approved  without  using  company  approach 

14b.  -Their  needs  to  be  a  more  practical  approach  for  to  build  rather  than  en^thasis  exactly  on 
what  it  is  trying  to  do 
OPERATIONS  MANAGER 
10.  5 

10a.  -Met  cost  control,  product  quality,  schedule  and  start-up  date-big  3 
-Also,  well  designed  environmentally 

10b.  -Reach  plant  capacity  sooner-took  a  while  to  reach  because  limited  by  purchased  equipment; 
did  not  perform  to  specifications 

-Better  provisions  for  routine  maintenance 

14.  5 

14a.  -Performed  multiple  equipment  tests  to  prove  technology  including  several  trips  overseas 
-Multiple  product  were  done  for  customer  suitability 
14b.  -Better  cost  estimation  for  entire  project-infirastructure  that  goes  on  before  equipment  (e.g., 
underground  equipment) 

£008 

BUSINESS  MANAGER 
10.  1 

lOa.  -Unit  was  built,  meets  all  specifications  (environmental,  product  specifications,  quality,  etc.), 
but  over  cost  by  200  million  and  over  one  year  late,  thus  iH>t  overall  suca»sfiil;  major  financial 
problem  for  (owner) 

10b.  -Took  a  huge  risk  committing  to  project  with  far  too  little  fiont  end  engineering 

-Very  poor  estimate  of  cost;  estimate  kept  changing;  everybody  beUeved  would  cost  less  than 

it  did 

•Contractor  was  terrible;  cannot  take  risk  again  with  contractor’s  estimates 
-Have  done  some  P3  analysis;  we  have  pledged  to  doing  a  lot  more  P3  engineering  and  better 
cost  estimating 

-Committed  to  more  detailed  engineering  not  just  process,  but  more  mechanics 

14.  1 

14a.  -Neither  (owner)  nor  contractors  (construction  or  design)  had  any  idea  of  scope  of  project  (i.e., 
missed  concrete  estimate  by  75%,  maiqxrwer  estimate  off  by  100%) 

-This  is  related  to  la^  of  effort  iq)  fiont 

-Unit's  purpose  done  accurately,  but  not  enough  homework  done  to  figure  out  how  to  produce 
the  unit  in  terms  of  cost  and  construction 
-Bottom  line:  we  know  how  not  to  do  it 
-Project  was  driven  by  fi™  window 

-Construction  over  a  year  late  but  contracts  written  for  ethylene  sales  were  still  good; 
therefore,  profit  made,  howler  we  have  200  million  of  ddrt  fiom  project  to  deal  with 
14b.  -Do  more  iqr  fiont  engineering  (process  and  mechanical)  and  detailed  cost  estiiiiating 
PROJECT  MANAGER 
10.  4 

10a.  -We  conducted  a  benchmarking  (BM)  study  with  outside  conqiany;  BM  with  similar  plants 
constructed  and  nor  ^lized;  and  we  came  in  significantly  lower  in  cost  and  schedule 

-Also,  we  had  a  very  successful  start-up;  operators  said  this  was  most  successful  start-up  in  the 
history  of  olefins  industry;  this  size  project  nonnally  has  a  much  longer  start-iqr  period 

-Not  a  five,  because  of  cost/scher^e  overruns;  in  the  end,  when  conq>ared  to  other  projects,  it 
lodredgood 
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•Poor  fiont-end  loading-managemeiit/business  driven 
10b.  'Better  fiont-end  loading 
14.  1 

14a.  'Insufficient  time  was  allocated  to  develop  sound  premises  and  definition;  we  had  a  time  crunch 
due  to  mafiret  window  of  opportunity;  the  project  involved  outside  financing  that  influenced  time 
crunch 

-Project  was  schedule^lriven  for  Inisiness  reasons 
14b.  -Siiiq>ly  allow  time  to  do  better  job;  we  lo^  what  had  to  be  done,  just  needed  more  time 
-We  didn't  follow  our  format  for  P3  because  of  time;  we  are  defining  our  P3  format; 
management  must  have  discipline  to  give  us  enough  time 
OPERATIONS  MANAGER 
10.  5 

10a.  -Fast  start-iq) 

-Very  succ^sfiil  on  stream  and  high  production  first  year 
-Very  good  return  on  investmem  for  first  year  project;  also,  for  any  project 
10b.  -Bet^  cost  estimating 

-Better  contractor  control  of  labor,  b^r  project  control  of  contractor  by  (owner) 

•We  should  have  built  a  plastic  model;  30  CAD  was  a  £ailuie(millions  of  dollars  in  piping 
changes);  also  lived  with  many  operator  access  problems  that  were  too  expensive  to  change  after  built 
14.  2 

14a.  -Authorization  was  made  when  definition  was  very  poor,  did  not  follow  ^ownerj  own  rules; 
initial  economics,  then  authorization  of  expenditure  for  d^gn,  the  P  &  IDS,  and  then  authorization 
•Tended  to  be  an  orphaned  project;  once  project  was  authorized  by  corporate  engineering,  they 
washed  their  hands  of  the  project  hoping  contractor  would  do  their  thing;  poor  leadership  firom 
corporate  management 

-(Owner)  did  not  have  in-house  pec^le  to  execute  this  size  project;  project  manager  not  very 
capable-did  not  have  support  of  (owner)  instead  trusted  (contractor)  and  (contractor)  to  do  their 
things;  every  key  member  on  projea  team  (i»oject  engineer,  CM,  everyone!)  had  to  come  out  of 
retirement  to  do  project;  thus,  people  not  very  motivated;  some  very  antagortistic  and  others  went 
with  the  flow,  not  making  waves; 

14b.  -Needs  to  be  more  thorough  P3  and  better  project  definition;  e.g.,  no  off-site  requirements 
defined  until  project  half  built 

POlO 

BUSINESS  MANAGER 
10.  2 

10a.  -Probably  would  not  have  authorized  the  project  had  we  a  better  estimate  of  total  cost;  hadto 
redefine  the  scq)e  of  the  project  to  bring  down  cost— took  some  things  out;  significant  start-tq)  costs 
l(ft>.  -Appears  to  be  a  number  of  changes  in  key  persoimel;  lack  of  project  accountability  fiom  the 
owner’s  side;  no  total  recall  on  the  issue 
14.  4 

14a.  -All  disciplines  represented,  lots  of  attention  paid  to  items,  met  regularly,  very  thorough  on  all 
alternatives  and  estimates;  problems  in  execution  phase:  had  a  blown  estimate;  estimate  flawed  by 
data  used;  lower  productivity  not  expected 

14b.  -Can  always  inq>rove;  estimating  techniques  need  woric  no  matter  how  well  socgte  defined; 
quality  of  estimating  needs  improvement 
PROJECT  MANAGER 
10.  2 

10a.  -The  major  fiiilure  was  budgetary-SO%  overrun;  this  was  counterbalanced  by  successful 
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qperation  of  fidlity 

-Overwhelmed  by  the  financial  failure;  most  people  view  the  projea  a  &ilure 
10b.  -On  budget,  need  to  make  a  realistic  cost  estimate  in  planning  stages;  it  was  known  that  a 
target  budget  bad  to  be  met,  so  planners  were  under  pressure  to  not  estimate  over  that  taigA-bad 
technique;  bring  bad  news  in  early  rather  than  later 
14.  4 

14a.  -This  projea  was  one  where  a  multifunction  team  was  put  together:  research,  <q)eratioiis, 
corporadoo  engineer;  6-8  peqde  full  time;  extensive  effort  for  developing  scope  of  project  and 
developing  alternative;  howem,  team  not  very  experienced;  some  cases  first  time 
assigned  to  project;  individuals  had  few  years  experieitce 

14b.  -More  rigorous  development  of  scope;  ensure  that  all  areas  that  need  to  be  devel(^)ed  are  better 
developed-structured  format/or  checklist 

-Better  communications  and  understanding  to  and  firom  upper  managftinftnt  so  they  understand 
the  inqtlications  of  what's  devel(q)ed 
OPERATIONS  MANAGER 
10.  4 

10a.  -Quality  of  product  very  high 
-Transition  went  well 

-However,  overall  the  project  cost  much  more  than  expected;  the  price  went  up  every  6  months 
during  the  execution  of  project 

10b.  -Better  and  early  definition  of  costs;  biggest  piece  was  problems  with  estimating,  i.e.,  labor 
especially 

•Abominable  quality  on  electrical  and  instrumentation-poor  supervision;  this  is  where  quality 
wasaproblem;  everything  else  was  good 
14.  4 

14a.  -Somehow  we  missed  the  mark  on  estimating-don't  really  know  how,  we  never  had  an  estimate 
that  was  teal 

-We  tried  profit  sharing  for  construction  people,  but  was  not  administered  well 
-This  project  was  caught  in  the  middle  of  trying  to  standardize  cottqiariy-wide  control  tystem; 
took  a  long  time  to  get  a  decision  on  proposed  control  tystem 
14b.  -Make  sure  corporate  standardization  efforts  are  nailed  down  early 
-Estimating  needs  to  be  ittq>roved  for  next  time 
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BUSINESS  MANAGER 
10.  3 

10a.  -Blew  schedule  and  budget;  required  a  lot  more  resources  than  originally  scheduled 
-Project  was  not  originaUy  designed  for  the  safig  alternatives 
-Too  many  rides  taken;  had  huge  overruns 

10b.  -Better  and  earlier  communications  between  (perators  and  designers;  lots  of  problems  could 
have  been  avoided;  more  communication  is  necessary  between  all  parties 
14.  5 

14a.  -By  definition,  we  did  a  lot  of  P3;  lots  of  time  spent  and  full  tq)  testing  of  technology  was  done; 
as  a  result  ofthe  time  qtent  in  P3,  this  project  fidl  a  year  behind  schoiule;  I  believe  we  had  overkill 
in  the  area  of  P3;  for  exanq)le  in  the  tedmology  evaluation,  we  knew  about  all  the  proven 
technologies,  yet  we  still  teded  everyone  of  them;  too  much  testing 
-Too  much  effort  on  P3  as  oiposed  to  detailed  design 
14b.  -Tighten  up  the  objectives  a^  have  mote  rigorous  control  over  P3  schedule;  take  more  risk 


oonsiclBring  technology  that  we  already  knew  worked  instead  of  testiiig  everything  to  near  perfect 
performance  results 

•Don't  sacrifice  engineering  and  detailed  design  for  lots  more  testing;  we  fell  way  behind 
schedule,  and  we're  still  fixing  problems  tod^ 

PROJECT  MANAGER 
10.  3 

10a.  -We  did  not  meet  the  scheduled  in-service,  had  cost  overruns,  and  commissioning  difficulties 
•One  problem  was  that  the  (iterations  organization  never  wanted  this  project  and  were  never 
fiilly  ctanmitted  to  it;  it  was  a  head  office  decision  and  pec^tle  at  the  plant  chd  not  agree  with  it  so 
them  was  no  bi^-in 

-We  committed  to  this  projea  &r  too  early,  and  there  was  little  time  for  aay  good  planning 
10b.  -Needed  to  do  more  P3;  project  was  scheme  driven  and  we  didn't  have  any  time  for  good 
planning 
14.  2 

14a.  -Insufficient  time  and  budget  for  P3;  schedule  driven  project 

-Not  enough  resources  committed  to  the  project;  project  was  undertaken  when  maiqrower  was 
stretched  very  thin 

14b.  -Need  irtore  P3;  more  time  and  resources  need  to  be  committed 
OPERATIONS  MANAGER 
10.  3 

10a.  -Initial  goalsOoad  reciuirements)  did  not  nteet  station  needs;  initial  planning  team  did  not  have 
the  right  qiecs  to  plan  1^ 

10b.  -If  target  date  were  realistically  set,  we  could  allow  mote  time  for  planning  and  execution; 
didn't  have  enough  time  to  get  information  required  for  project;  end  date  should  not  be  the 
controlling  fiKtor  for  the  project 

•Not  erxxigh  time  for  testing  technology 

14.  5 

14a.  -Team  was  limited  by  tune,  but  lots  of  effort  was  put  into  P3  and  meeting  the  end  date; 
however,  just  not  enough  time  to  do  thortHigh  evaluation  at  alternatives  and  get  all  the  information 
needed 

14b.  -Realistic  tune  table  and  keq)  the  same  team  consistent;  communication  between  major  parties 
needs  to  be  better 

P013 

PROJECT  MANAGER 
10.  4 

10a.  -Project  well  executed 

10b.  -Better  development  of  technology  before  implementation 
14.  4 

14a.  -Customer  requirements  well  dcfiiM-ri-  e(iuipment  definition  conceptually  designed 
14b.  -Technology  assessment;  oonqrany  uxrk  a  chance  on  urqrroved  technology 
OPERATIONS  MANAC^ 

10.  4 

10a.  -Three  construction  srqrerintendent  changeovers  in  eight  months;  two  project  engineer  chan^ 
overs 

•Conflict  in  goals  between  project  manager  and  (qierations:  lowbaU  price  vs.  safety  and 
reliability 

-Big  punchlist;  lots  (ff  little  jobs  undone 

10b.  -Conflict  between  project  managers  and  project  engineers  could  be  solved  if  project  engineers 
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could  be  made  to  qieiate  plant 

-Continuity  of  project  personnel  and  more  stafEmg 

14.  4 

14a.  -We  had  a  plan  because  the  plant  was  an  exact  duplicate  of  previous  plant 
14b.  -Realize  that  you  can't  diqilicate  everything;  must  be  flexible 

-Mme  teamwodc;  cut  through  barriers  with  teamwork;  we  are  doing  more  of  this  now 


P014 

BUSINESS  MANAGER 
10.  4 

10a.  -Well  designed  and  built  unit 

-Main  dissatisfaction  was  cost  overrun 
10b.  -Pre-project  cost  estimate  low,  input  at  pre-project  planning  stage  low 
14.  3 

14a.  -Used  fbwnerj  Process  Technology;  corporation  personnel  thought  tbQr  understood  plant 
personnel's  needs;  After  project  started  found  out  differently 

14b.  -More  preliminary  design;  flow  sheets  50-60%  of  prehminary  design;  get  itqwt  ffom  plant 
persmmel 

PROJECT  MANAGER 
10.  4 

10a.  -$10,000,000  under  indirstry  average 

-Difficult  client;  management  involved-contributed  to  difficulties  because  of  lack  of  decision 

malfing 

-Held  IQ)  by  customer 

-Conqrarty  was  going  through  extreme  turnover 
-PM  gro^  overloaded 

10b.  -Front  end  wodt;  $160,000  available;  3  months  to  define  project;  need  mote  reqxmstve  client; 
micromanagement  of  project  a  problem 
14.  1 

14a.  -Lack  of  funds;  lack  of  time;  common  of  fownerj  at  this  point 
14b.  -No  project  concqrt  to  start  with; 

OPERATIONS  MANAGER 
10.  4 

10a.  -High  degree  of  P3  involving  the  end  customer  in  the  begiruiing  and  throughout  execution  of  the 
project 

10b.  -Overran  original  approved  estimate;  not  enough  (trailed  design  work  done;  when  we  got  into 
the  project  and  looked  at  all  the  issues,  mainly  ettvironmental,  we  overran  the  budget 
14.  4 

14a.  -I  was  not  irtvolved  in  P3 

14b.  -More  detailed  design  and  mote  dcfiniticu  of  design  before  aiqrroval 

-It  is  common  practice  to  include  pc.'->cie  ffom  operations  in  tte  project;  I  was  not  involved  in 
this  one 

P017 

BUSINESS  MANAGER 
10.  4 

10a.  -Got  additional  c^Kicity  we  were  loddng  for,  project  was  an  inqrroved  duplicate  of  an  existittg 
unit;  not  a  breakthrough  project 

10b.  -Better  uruletstanding  rfhow  all  different  units  fit  together,  we  were  not  aware  in  advance  of 
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wbat  the  new  set  of  constraints  would  be  whea  the  new  integrated  unit  was  put  into  q)eration 
14.  4 

14a.  'Woik  unit  in  place  was  already  in  place  for  a  previous  reactor,  that  was  a  scHirce  d' 
information  and  established  standard 
14b.  -No 

PROJECT  MANAGER 
10.  5 

10a.  -Project  met  goals  on  schedule  and  budget 

-This  prcyect  was  a  copy  job;  that  contributed  to  success 

-Project  had  one  techni^l  problem  to  overconw  and  with  a  concerted  effort  this  was  overcome 
10b.  -Area  to  improve  is  planning  for  engiiieering  resources:  (project  engineers,  process  control  and 
process  engineers),  project  took  place  during  a  voy  busy  period-iteople  stretched  thin 
-This  project  taught  us,  along  with  Cn  and  Business  Round  Table  studies,  that  we  need  better 
safety  awareness;  we  started  after  this  project  to  set  safety  goals  and  select  contractors  based  more  on 
safety  performance 
14.  4 

14a.  -Compared  to  other  projects,  this  had  more  than  average  time  put  into  but  not  as  much  as 
others;  cqty  job-lots  of  same  team  from  previous  project;  even  with  that-lots  of  effort  went  into  P3 
14b.  -Project  execution  strategy  was  note 'tnsideredniudi;  labor  market  and  resource  availability  for 
exanqde  was  not  considered  adequately  and  should  have  been  since  it  became  a  problem 
-Also,  we  should  look  more  in  the  area  of  project  controls 
OPERATIONS  MANAGER 
10.  4 

10a.  -The  start<iq>  and  product  quality  was  there  at  very  beginning;  execution  on  time,  high  product 
quality 

-Person  from  plan  involved  in  design  effort,  then  came  back  to  be  in  charge  of  start-iq> 

10b.  -Proper  selection  of  materials;  we  didn't  do  a  good  job  evaluating  and  selecting  materials 
14.  4 

14a  -Goes  back  to  developing  sales  plan;  Imsiness  goals  very  well  defined;  lotsof  time  on 
develrqnng  business  goals 

-Team  formed  for  estimating  and  that  went  smoothly,  resources  available 
14b.  -In  general,  we  don't  look  at  alternatives  well  enough;  not  enough  evaluation  of  different 
methods;  in  this  case,  business  team  dictated  what  was  to  be  used 

P018 

PROJECT  MANAGER 
10.  5 

10a.  -Dorw  under  budget,  ahead  of  scludule,  started  iq>  and  ran  as  designed;  little  rework  of 
anything 

10b.  -Get  scqre  changes  done  before  signing  contract;  project  was  authorized;  after  proceed  order 
was  given,  it  was  shelved  for  15  months;  after  IS  months,  we  lodred  it  over  again  and  mad^  90 
changes  after  contract  signed;  so  lots  of  serqw  changes 
14.  4 

14a.  -Very  (fetailed  bid  bode  put  together,  however,  in  15  months  shelf  time,  other  projects  were 
done  at  the  site  that  impacted  this  project  and  caused  us  to  make  changes 
-Very  well  defined  seqw  before  shelved  for  15  months 
14b.  -Don't  know 
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BUSINESS  MANAGER 
10.  2 

10a.  -Eo(»ioiiiic  forecast  was  made  at  a  time  wben  product  was  needed  and  prices  were  hi^  when 
plant  was  completed  market  conditions  had  cfaan^  drastically 
-Asia  ph^  opened  eliminating  a  lot  of  export  oiyottunities 
-Project  has  a  success  technologically 
10b.  -Authorize  project  earlier  in  business  cycle 

-Chemical  plant;  new  technology;  significant  learning  curve;  some  equqnnent  problems 

14.  5 

14a.  -High  skill  level,  multidisciplined  team;  CPM  scheduling  techniques  used  for  P3  effort 
14b.  -Main  thing  centers  around  marketing 

-Market  analyst  transferred  during  P3  effort  by  ^ownerj  executives;  field  madceting  groiq> 
downsized  at  the  same  time  they  were  increasing  plam  production 
OPERATIONS  MANAGER 
10.  1 

10a.  -Business  standpoint;  market  overseas  dried  up;  supply  has  nnich  exceeded  demand 
10b.  -Risk  assessment  (business)  should  be  more  thorough 
-Forecast  very  favorable  during  good  times 

14.  4 

14a.  -Key  petqile  worked  well  together 

14b.  -Marketing  and  business  strategy  needed  to  be  more  thorough 

P020 

BUSINESS  MANAGER 
10.  4 

10a.  -Overall  cost  was  roughly  half  of  what  similar  jnojects  had  been  done  for,  results  of  going  with 
local  resources  (which  was  ris^,  and  not  usually  done);  accelerated  the  project  by  one  year  over  what 
similar  facilities  take;  new  type  technology  used  that  was  risl^  Qocal  resources),  but  paid  off  with 
high  product  reliabili^,  best  of  its  kind  fixili^,  we  did  lots  offield  testing  and  cottvinoed  ourselves 
this  was  feasible  technology,  willing  to  take  risk  in-bouse  that  paid  off 
10b.  -Glitch  in  permit  process;  Clean  Air  Act  changing;  iftfais  could  have  been  forecasted,  would 
have  saved  some  money,  but  instead  we  had  to  go  back  a  year  later  and  do  a  little  more  work; 
errvironmental  regulations  (permitting)  alwt^  a  big  problem;  never  clear  cut  (gray  areas); 
paininneck;  in  fiiture,  more  in-house  persotmel  could  be  used  since  cheaper  and  talented;  couldnot 
do  the  same  project  again  because  no  in-house  assets;  we  are  creating  an  alliance  with  a  major 
contractor  that  well  do  work  for  us 
14.  4 

14a.  -Mostprojectsofthisnaturedontconsider  (iterating  costs,  just  cost  estimates  of  project;  no 
maintenance  and  long  term  outlook;  we  looked  at  project  cost  for  total  life-cycle;  in  fict,  the  0|^on 
we  chose  cost  more  to  build  because  we  locdred  at  qrerations  and  maintenance  costs  as  well  as  all 
costs 

14b.  -Have  never  regretted  anything  out  of  this  project;  perh^  some  more  emphasis  on 
environmental  and  regulatory  requirements  earlier  so  we  had  more  detailed  information  iqi  fiont 
PROJECT  MANAGER 
10.  5 

10a.  -Opetatorsveryh^rpy  with  product;  very  easy  to  (iterate 

-Good  communication  betw^  construction  crews  and  design  team;  we  had  some  surprises  and 
were  rushed  a  bit;  worked  well  to  have  crews  and  designers  working  together 
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-StaitHq)  very  smooth;  besttbey  had  seen  ia  a  while 
10b.  -One  key  person  left  the  project  and  this  caused  lots  of  disruption  (lead  electrical  designer) 

14.  4 

14a.  •Great  deal  of  effort  for  evaluating  alternatives,  develq)ing  estimates,  and  schedules 

14b.  •Problem  was  scope  grew  because  we  did  not  evaluate  the  as^xiilt  electrical  system  in  existing 

{dant 

•We  waited  on  funding  from  coKtwners  of  oil  fields;  made  us  rush;  if  we  had  funding  sooner, 
we  could  have  started  design  earlier 

•P3:  processengineergioiqtevaluatestechnology  then  if  approval  of  conceptual  work  is  given, 
then  a  project  manager  is  assigned 
OPERATIONS  MANAGER 
10.  5 

10a.  ‘Main  reason;  engineering  and  construction  worked  well  with  qwrations-good  relarionship  iq) 
front 

•We  visited  many  other  facilities  to  evaluate  technology,  talked  to  manufacturers  and  looked  at 
their  quality  control 

•Did  not  single  source;  able  to  ^  close  to  one  million  savings  on  bids  for  iQ^dro  cyclones 
-Visit  to  North  Sea  iriatform  that  had  similar  qteration  in  place  was  very  beneficial;  weleamed 
how  to  reduce  maintenance  and  operations  time  and  costs;  this  reduced  life  t^e  costs  along  with 
ooQstniction  costs 

10b.  -Two  phases:  l^dro  cyclone  and  vapor  recovery,  we  had  engineer  personnel  changes  in  the 
middle  of  tte  two  phases  that  we  didn't  like;  we  got  good  personnel  in  tl^.  but  we  lost  some 
continuily 

•Vapor  recover:  maintenance-noise  concerns  for  (derations;  we  wanted  a  silencer-had  to 
press  the  issue  to  get  it  put  in 
14.  5 

14a.  -Main  reason-we  tested  new  technology  that  had  not  been  used  on  the  North  Slope  before; 
hydro  cyclones  for  exairqde;  good  evaluation  of  this  technology  before  we  committed  to  it 
-No  problems  with  unit  since  we  put  it  on  line 

-Engineering  and  construction  arid  (q>etations  worked  together,  made  project  very  successful- 
excellent  teamworic 

14b.  -We  should  do  teamworic  like  we  did  on  this  project  cm  all  projects;  we  don't  usually  get  aloi^ 
so  well 

-Problems  with  training-change  of  personnel;  the  trainers  were  changed  and  that  caused  some 
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BUSINESS  MANAGER 
10.  4 

10a.  -I  fed  that  we  did  not  have  the  teamworic  that  we  could  have  had;  we  had  a  teamwork  problem 
and  education  pe(q)le  problem;  this  kept  us  from  idenfifying  the  design/technical  problems  ctf  the 
valves  plugging  iq>;  better  teamwork  would  have  hdped  earlier  identification  of  tafihnifai  problems 
10b.  -Teamwork  has  been  getting  attenticm  in  the  Imriness  and  project  organization  for  the  compaiQr 
-Ease  ofcperation-new  rotary  valves  used  that  kqM  plugging  iq);  thus,  we  weren't  meeting  our 
ctqiacity  objectives  mid  we  didn't  identify  this  early  on;  it  t^  us  too  much  time  to  figure  this  out 
14.  4 

14a.  -We  had  a  very  detailed  scope  defined  with  a  lot  of  exposure  to  each  of  the  conoqits  to  review 
and  critique  before  approval;  once  technology  was  defined,  we  did  a  lot  of  detailed  derign  before 
authorization 
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14b.  •!  Mt  P3  was  good;  Aiqr  changes  would  be  more  iocremental  than  stq)  change 
•You  can  always  do  better 
mOJECT  MANAGER 
10.  4 

Khi.  'Met  all  the  sponsors  objectives:  under  bud^  and  was  able  to  cut  schedule  by  two  months 
•Producing  all  products  to  the  highest  quality  ever  achieved 

•Project  oontioh  were  good;  Sist  estimate  done  (forecast,  during  detailed  design)  was  within 
2%ofadiialendimoe;  thus  we  were  able  to  free  coital  for  other  projects 
•Excellent  oonununications~iio  surprises 
•Exceeded  emissions  goals  on  environmental;  doubled  reductions 
10b.  •Biggest  thing  was  everything  went  great  until  start-rq);  stait-iq>  was  almost  taken  for  panted; 
this  was  similar  to  other  jobs,  but  stune  differences;  thus,  some  money  was  taken  from  budget  for 
staff  and  operator  training;  did  not  get  opoator  buy-in;  thishurtus 

-Type  of  product  where  one  iqiset  caused  the  whole  line  to  shut  down  for  a  frill  day 

14.  4 

14a.  -In  development  of  scope  and  execution-veiy  negligihle  changes 

.Planning  team  develtqwd  a  good  plan  initially;  very  strict  window  for  project;  ^le  to  meet 
without  additional  cost  (means  good  planning) 

-Senior  piping  people  were  takeaway  because  ofan  incident  at  another  idant;  therefiue,  less 
experienced  people  worl^  on  piping  design  gave  us  some  {noblems,  but  we  h^  a  plan  and  took 
corrective  action  early  and  met  all  objectives-^  ix>  nAtirinmil  cost  and  no  increased  man-hours 
-(Owner)  has  recognized  that  the  peopte  on  the  P3  team  may  have  never  executed  a  project- 
sometimes  they  don't  understand  rqiercussions  of  some  things  when  rfw»ii«g  with  project 
managemem;  that's  why  people  di^twodr  well  together,  once  consistent  direction  was  given,  it 
was  very  ea^fiir  the  project  team-no  mixed  signals;  must  have  consistency  from 
management;  once  machine  gets  going  it  is  hard  to  turn  on  a  dime 
OPERATIONS  MANAGER 
10.  4 

10a.  -Good  cooperation  hetwecil  pmjtict  team  enginawring  anrf  mnytTiff^nn  giniip 
.Minimal  scope  changes 

-On  site  engineering  available  during  constructicm  phase  to  sdd*e$-s 
10b.  -Was  not  a  smooth  transfer  between  constructional  operations  because  tx>  good  operator 
training  program  put  together 

-Construction  schedule  compressed  from  15to  lOwedts;  therefore,  we  didn't  have  enough  time 
to  review  drawings,  thus,  more  fidd  changes;  these  changes  could  have  been  eliminated  with  more 
thonargh  review 

-Erqrlosion  at  ararther  plant  took  vmy  a  lot  of  engineer  staff  fimm  this  project  that  left  a  gap; 
caused  us  some  disnqition;  ootrqnessed  schedule  wouldn't  have  been  so  bad,  but  coiqrled  with  this  it 
made  situation  worse 
14.  5 

14a.  -First  time  we  actually  had  engineers  (from  partnership  with  (contracter))  close  by  in  Houdmi 
where  the  project  was;  P3  was  frKilitated  because  we  met  weekly  with  everyone;  in  the  past  oigineer 
not  as  available  because  he  came  from  our  twchnieal  center  in  (rWleston;  we  only  met  monthly 
before,  on  other  projects;  we  worked  on  this  project  more  closely  and  frequently,  onedrawbadr 
(minor)  with  partnership  is  that  twice  as  many  peqrle  are  overseeing  everything  ((contractor)  and 
(owner))',  this  was  more  than  <^set  by  the  advantage  of  &ce-to-£ice  interaction  on  a  weddy  basis 
-I  had  worked  together  with  PM  before,  aral  we  worked  well  together 
14b.  -P3  might  not  be  changed  that  much 
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BUSINESS  MANAGER 
10.  2 

10a.  -Ca|^  e}q)eiiditiiies  and  construction  activities  went  £furly  well,  but 
•Ease  of  operation  and  maintaining  qualiQr  specs  caused  many  problems 
10b.  ‘Wish  we  had  done  much  greater  research  on  chemical  process  fi>r  the  sum  of  dollars  we  were 
e^qtended;  some  ejqtetiments  done,  but  we  g(M  bit  the  dumb  ass 

•We  were  so  anxious  that  overall  schedule  became  targn-not  enough  testing 

14.  4 

14a.  •Prqjectafthesizeanddollar  amount-looked  at  many  alternatives 
•Go^  job  assessing  what  we  need  up-fiont 

•Eamomics  (tf  oil  went  bad  at  time  we  were  building,  but  there  was  enough  flexibility  planned 
into  account  for  madcet  and  {nice  sensitive  changes;  ^le  to  easily  acyust  outcome 
14b.  •Recent  project  we  didn't  have  a  strict  hierarchy— we  had  a  pie  chart  for  oiganization-eveiyoae 
involved  up-finmt:  sa&Qr,  PM,  construction  cmitractor,  engineer  design;  everyone  was  a  function 
manager,  established  a  P3  plan  project  execution  incentive  sharing  plart-distribute  savings  to 
workers  arul  safely  awards;  Excellent  incentive  plan  iq>-fit(Hit  (partnering);  lots  of  unique  things; 
finished  one  month  ahead  of  schedule 

•Include  construction  contractor  and  engineer  cmuractor  iqr^fiont  on  team*4cey  to  success; 
also,  treat  them  as  they  are  integral-no  standard  hierarcly,  hire  for  expertise  and  trust  them;  treat 
them  well/trust  them;  did  this  recently-two  contractors  h^  to  get  along 

-Set  a  mission,  plan,  goal,  make  consensus  decisiorui  reaUy  helped;  treat  everymie  as  equal; 
really  proud  of  leoem  preyed;  established  beiKhmarking  from  tito  project:  safely  incentive  program, 
worker  incentive  programs;  no  sd  breaks  on  project;  one  time4ceq)er,  one  secretary,  one  trailer  for 
everyone-^great  corruminications 

•Workers  could  take  up  gripes  with  any  one  team 

-No  graffiti  in  portopoties 

-People  treated  as  people  not  workers 

-Issued  team  effectiveness  survey-4)efore  difoanded 

-Everyone  had  same  hard  hat-with  logo 

-Foreman  story:  foreman  found  a  backhoe  rental  cheqier  than  the  one  his  comparty  was 
providing  him;  so  he  called  coirqxmy  and  sent  back  his  bacldioe  rented  the  cheaper  one 

P23 

BUSINESS  MANAGER 
10.  4 

10a.  -Close  to  cost;  ahead  of  schedule;  right  miqwt/right  qrecifications;  no  safety  problems 
10b.  -Minor  criticism  rude  shock  when  we  got  ifiitial  detailed  asrimata  from  contractor,  in-house 
estimate  was  15%  lower,  have  taken  some  stqrs  to  inqrrove  esrimaring  process 

-In  effort  to  keep  contractor  staffed  (5  year  partnership),  probably  went  to  them  a  month  or  two 
earlier  than  we  usualty  do;  this  wasted  money,  went  to  them  with  lower  level  of  definition  than 
desired;  would  like  to  go  to  contractor  with  mote  detailed  definition; 

14.  4 

14a.  -Had  scope  that  was  well  defined  when  we  went  to  ^nyrriation— 20%  detailed  design  done;  lot 
further  down  stream  than  normal;  onntragtnr  iLWrf  a  veiy  detailed  estimating  tt»rhniq^M» 

14b.  -Ptobabfy  need  to  ensure  that  before  we  go  to  contractor  we  have  a  bi^ier  level  ol  definition 
than  we  had;  this  will  make  things  rtnich  snaoother,  we  had  a  big  delay  in  engineering  after  the  first 
detailed  estimate  came  mit  which  was  much  higher  (15-20%)  than  we  erqrected;  we  took  two  months 
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to  haggle  over  where  to  cut;  detailed  engineering  had  to  stq)  until  cost  was  back  in  line;  the  reason 
is  wt  (hdn't  give  the  contractor  enough  definition,  so  estimate  was  high 

•Also,  conflict  of  intoest  that  resulted  fiom  partnership  with  contractor,  their  esdmate  is  what 
ends  iq>  going  into  iHoject  for  authorization;  we  £dt  it  was  high  and  perh^  a  conflict  since  they  are 
the  (MKS  buikhiig  tte  project  as  well 

-Engineering  effort  was  36%  of  project  cost-Hwnnally  25-30%  was  normal;  some  of  this  has  to 
do  with  conflict  of  interest;  project  team  (owner)  didn't  agree  with  contractor  forecast 
OPERATIONS  MANAGER 
10.  4 

10a.  -Cqiacity  objectives  met 
-Ahead  of 

-Operability  and  maintainability  good 

-Downside,  fiom  business  stan^int  market  growth  for  the  produa  has  not  materialized- 
downtum  in  chemical  industry;  can't  shift  to  another  product 

10b.  -Painful  to  get  a  commissioning  schedule  that  was  reasonable  enmigh  to  get  r^ierations  on-line; 
pushed  the  engineer  contractor  too  nmch;  we  needed  to  negotiate  for  more  time;  finally,  we 
comnnced  engineer  and  contractor  to  give  us  three  months  crunmissioning;  contractor  wanted 
to  work  right  iqi  to  the  MC  date  so  each  system  was  pieoemealed  over  the  three  mnnih  period;  this 
helped  with  successful  start-up 
-Market  ftirecast 

14.  3 

14a.  -Evaluation  of  alternatives,  technology,  all  took  about  one  year,  when  funding  obtained 
project  ready  for  detailed  design;  had  enough  time 

14b.  -We  had  a  shift  of  project  members  between  P3  and  execution  phase  that  was  very  disnqitive 
when  execution  started;  projea  engineer  changeover  as  well  as  other  engineer  staff  members;  this 
was  disnqitive;  need  to  suq^  the  same  for  continui^,  major  effort  on  n^  part  to  bring  them  iqr  to 
speed 

-Nfote  R  &  D  siqiport  ftir  evaluating  technology  alternatives 
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BUSINESS  MANAGER 
10.  4 

10a.  -Objectives  of  the  project  were  to  improve  product  consistency,  improve  quality,  and  a  mn*t*y* 
c^iacity  increase 

-Project  did  not  oiigiiially  worir  lAW  obje^ives;  much  longer  than  normal  start-tq>;  lots  of 
problems  converting  manual  procedures  to  computer  controlled;  took  over  one  year  after  marhanital 
conqrletion  to  get  on-line;  miginally,  we  had  a  capacity  decrease;  problems  wifo  hardware  and 
software— most  conqilex  system  that  this  technology  has  ever  been  used  for,  some  things  we  wanted  it 
to  do  exceeded  the  control  systems  cqxibility;  hardware  and  software  were  inqnoved— we  learned  a 
lot,  so  did  the  manufacturer  of  the  system 

10b.  -We  needed  to  do  more  design  and  wigincwing  work  around  how  we  translate  manual 
procedures  to  conqniter  coding— lots  of  iqi  ^nt  engirniiiaing  required 
14.  3 

14a.  -We  normally  do  a  lot  of  P3;  1  feel  it  would  have  been  hard  to  avoid  the  problems  we  had 
doing  anything  different  in  P3 

14b.  -With  this  type  of  project,  we  need  to  learn  to  qiend  a  lot  more  effort  on  translation  from 
uianiial  to  computer  code;  this  is  an  intensive  effort  that  takes  a  lot  of  work 

-We  have,  since  this  project,  improved  internal  PM  skills  and  our  concqitual  evaluation  skills 
for  this  type  of  project 
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PROJECT  MANAGER 
10.  5 

10a.  -BasicaUy,  achieved  qx>nsors  objective  of  rq)laciDg  existing  outdated  controls  to  modern  ones; 
resulted  in  increased  on-stream  time  and  more  &cilities  for  aaff 

-Done  in  cost  effective  manner  and  met  schedule  objectives;  more  important  to  minimize 
shutdown  time-achieved 

10b.  -Turnover  of  the  production  represmitatives  created  some  difBculty  and  some  resource  limitation 
(process  people  not  fully  available);  initial  hmding  approval  delsq^ed;  took  longer  than  erqiected  to 
get  aiqnovals  (3  month  delay);  business  cortsiderations  caused  some  disruptions  to  migineering 
process 
14.  4 

14a.  -The  primary  technology  looked  at  and  extensive  studies  done  to  select  best  control  systems 
available;  that  was  used  as  a  basis  for  deciding  sccyes;  therefore,  very  well  defirted  scopes 
14b.  -I  think  there  is  a  lack  of  direction  fiomu]^  management  as  ^  as  what  the  business 
directives  and  olgectives  really  are;  we  don't  get  a  dear  direction  of  where  we  want  to  go;  asaresult, 
middle  management  ends  up  doing  it,  but  then  their  objectives  dtmt  mesh  with  tqiper  management; 
we  qiend  a  lot  of  time  planning  projects  that  have  no  chance  of  tqtproval  when  we  get  to  authrnization 
phase;  mainly,  due  to  lack  of  communication  of  objectives  and  strategic  directions  forbusiness 
areas;  if  corporate  objectives  were  better  communicated  and  dear,  we  would  save  lots  of  time 
planning  and  stand  a  better  chance  of  ai^roval  for  projects  at  authorization  time 
OPERATIONS  MANAC£R 
10.  4 

10a.  *Un&vorable-^ptQgramming  provided  to  us  (new  control  system  technology);  we  had  no  in- 
house  experts:  we  jumped  into  new  technology  with  no  eqterience;  for  2-3  years  now,  after 
mechanical  completion,  we  have  iqtent  a  lot  of  time  wotkiiig  out  the  bugs 

•On  plus  side-good  cooperation  between  operations  and  construction  to  minimize  downtijne 
-Good  effort  to  ensure  open/frequent/consistent  communications:  weekly  meetings  very  helpful 
in  resolving  issues 

10b.  -Identify  where  in-house  erqtertise  doesn't  exist-initial  projects  are  the  learning  curve;  in  order 
to  keep  costs  down,  we  didn't  want  to  pay  vendor  to  do  programming;  we  tried  to  do  it  in-house 
14.  4 

14a.  -Due  to  dollar  size  of  project  and  no  clear  concrete  ROC  calculations;  lotsofhomeworir  was 
done  to  justify  this  project 

14b.  -Detail^  scope  could  be  better— lots  of  minute  ddails  get  lost  in  weeds 

-Alternative  technologies— lots  of  rim<»  and  effort  put  into  lotddng  at  other  company's  how 

technology  works 
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BUSINESS  MANACXR 
10.  3 

10a.  -Cost  was  significantly  higher  than  projected 

-Positive  side— these  are  developmental  products— over  the  long  haul  this  will  be  very  positive 
for  us;  short  term-project  left  a  bad  taste  for  everyone 

10b.  -Firmer  (tefinition  of  what  we  need  before  starting  the  project;  we  need  to  (lesson  learned)  have 
a  better  idea  of  secure;  ^nsor's  objectives  were  not  very  thorough;  we  need  to  look  at  all  areas  for 
sceye  (maintenance,  etc.);  we  didn't  plan  for  certain  areas  and  cost  us  mote  later,  we  surprised 
pecple  with  the  real  cost  when  we  planned  for  everything 
14.  1 

14a.  -Two  goals  of  project-only  one  well  defined;  other  nm  defined  at  all  because  we  decided  not  to 
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IMusue  it;  but  later  in  execution  phase,  it  became  a  mafor  objective;  reason  for  this  rdfocus  was 
management  changed  their  mind  nudstream  after  project  authorized  and  we  had  to  reauthorize 
14b.  -More  organized  method;  enough  ome  to  do  it  right 

-We  ate  trying  to  change  the  meijod  of  authorization  so  that  it  is  more  defined  egtecially  in 
area  of  risk;  what  investment  can  we  tolerate? 

-Communications:  ensuring  that  iqaper  management  understand  the  implications  of  changes; 
too  easy  to  say  yts;  what  will  change  cost-management  needs  to  understand  this 
PROJECT  MANAGER 
10.  4 

10a.  -Cost  was  high  (veiy  develt^mental):  lots  of  rework  and  lots  of  wasted  w(»k  due  to  changes  in 
scope;  devastating  cost  impact  due  to  poor  sc(9e(£Ktor  of  3) 

-Good  execution  in  s|»te  of  chan^;  team  wodced  well  together,  made  it  more  successful 
10b.  -The  scope  needs  to  te  finalized  at  an  ^tpropriate  time 
14.  2 

14a.  -Based  on  known  technology-acoiqtle  of  parts  were  just  allying  other  projects;  the  other  parts 
were  virtually  new  technology 

14b.  -Inqxmantpoint-st^r  with  original  scope;  management  knew  what  they  wanted;  dontletcost 
authorizations  drive  the  project;  project  was  dictated  by  authorized  amount;  ended  iq;>  having  to  pay 
moieanyw^;  figure  out  what  it  costs  first 

•Scope  of  the  job  was  well  understood  fi>r  tusiness  needs,  but  the  estimates  were  veiy  poor, 
scope  so  poorly  defined;  scope  totally  changed  the  job;  we  ended  up  adding  a  lot  and  taking  some 
away;  so,  essentially  went  through  whole  P3  process  a  second  time;  we  had  already  dtme  a  lot  of 
design  work 

-Project  team  woiked  weU  together 
OPERATIONS  MANAGER 
10.  4 

lOa.  -Problems  in  eariy  design  phase;  teclmology  not  weU  defined;  once  this  got  worked  out; 
projea  team  worired  well  togetW,  construction  well  executed  even  though  done  in  an  operating  unit; 
start-iq>  went  veiy  well-on  scherfiiig 

10b.  -Biggest  thing-clearty  defined  techixdogy  before  beginning  design  phase 
14.  4 

14a.  -I  was  part  of  P3  and  aware  ofeffort  that  went  into  the  maricet  studies,  site  selection;  fiurlybig 
effort 

14b.  -We  had  commitment  to  execute  the  project  before  technology  figured  out;  we  started  engineer 
and  design  before  technology  figured;  we  had  to  change  horses  mid-stream;  we  had  to  redesign 
many  ^ulities;  if  we  had  a  clear  idea  of  technology  of  the  project  iq>-fiont  it  would 
have  been  an  extremely  successful  nwtertairing 

P026 

PROJECT  MANAGER 
10.  5 

10a.  -The  program  that  this  was  a  part  of  was  the  most  successful  we  ever  executed 

•Partnering  relationship  with  siq^liers  was  excellent;  partnering  with  EPC  contractor  was 
excellent;  good  relations  with  subcontractors;  competent  people;  excellent  scope;  philosophy- 
evetyone  wins;  e.g..  recovery  supplier  had  some  lalxrr  prcMems;  was  3  months  behind  with  12 
months  to  start-iq>;  tearttwotk  sol^  the  problems 

•One  success  has  been  our  partnering  me^ings  senior  executives  (VPs  and  presidents)  at 
monthly  meetings;  all  cotrqranies  rqrresented;  all  issues  on  the  table;  itrqraa  of  all  problems 
discussed;  sttuill  problems  addressed  before  they  became  big  ones 
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-Big  emphasis  on  sal'ety,  management  truly  conunided  to  safety;  w<»k  force  perfonned  iMter 
10b.  -One  big  problem  from  EPC  supplier,  they  had  an  internal  contracts  that  were  all  fixed  price 
contracts;  he  was  always  bawling  change  orders;  internal  conflicts  within  his  organization  msuie 
things  difficult 

-Strategy  should  have  been  cost  reimtxirsable  to  suppliers 

14.  5 

14a.  -M(»e  people  and  time  involved  in  saving  and  planning  the  recovery  island  than  ever, 
(qteiaiOTS,  consulting,  etc. 

-Recognizing  this  was  going  to  be  an  EPC  contiaa  we  made  all  the  decisions  iq>  firont  so 
smaller  details  are  worked  out;  typically,  we  do  cost  reimbursement  so  details  aren't  as  worked  out 
14b.  -Truly  understanding  marketing  aspects  mote;  we  don't  do  a  good  job  looking  at  the  end 
product  with  relation  to  mark«^rin£;  we  start  a  project  before  really  understanding  market  and 
business 

OPERATIONS  MANAGER 
10.  4 

10a.  -Producing  what  it  is  siqjposed  to,  avail^ility  is  there;  met  or  exceeded  all  original  objectives 
-Design  flaws  (metallurgical)  caused  us  son^  renovation/fixing  modifications 
-Project  requires  more  maintenance  as  a  result  of  design  flaws 
10b.  -More  engineering  tq>-fix)nt  and  benchmarking  (looking  at  other  projects) 

14.  4 

14a.  -Project  was  successful,  came  in  at  cost;  performed  at  95%  of  mqrectations 
-Major  issues  that  have  come  iqr  were  resolved 

14b.  -Mote  iq>-fiont  time;  need  to  b^hmark  more  in  critical  areas;  look  at  other  similar  projects 
P028 

PROJECT  MANAGER 
10.  4 

10a.  -The  design,  construction,  and  start-up  were  all  within  budget  and  schedule;  we  did  qrend  some 
extra  money  on  some  things  we  did  not  plan  for 

10b.  -Mtne  conqrlete  buy-in  on  the  front  end  of  all  project  participants;  engineering,  business, 
operations,  etc. 

-Could  have  used  two  more  months  of  schedule 

14.  4 

14a.  -There  was  the  right  quality  and  types  ofpeople  involved  and  good  effort;  good  team  work 
toward  common  objectives 

-Developed  internal  objectives:  committed  ourselves  to  doing  things  right 
14b.  -Proper  setting  of  goals  and  objectives  and  getting  btor-in 

-Selling  what  you  came  up  with  to  all  levels  of  the  conqxmy,  whether  it  be  an  cqretator  or 
chairman  of  the  board 
OPERATIONS  MANAGER 
10.  5 

10a.  -Was  not  new  technology-copy  and  inqrroved  existing  plant 
-Lots  of  input  from  people  fiom  existing  &cility 
10b.  -Initial  work  must  be  planned  better,  construction  and  start-up  went  well 

-Loss  of  contiiiuity  at  the  beginning  due  to  turnover  of  lots  of  people,  mainly  on  process-end, 
was  painful 

-Better  process  engineering  siq)eTvision-all  homework  wasn't  done  especially  on  enviromnental 
requirements;  we  had  to  install  a  new  scrubber  after  start-up 
14.  3 


14a.  ‘Mainly,  goes  back  to  way  we  were  organized  in  the  begiimiiig;  no  leadership  firom  process 
engineer  standpoint;  we  changed  people  a  lot 

14b.  -Must  start  with  same  people,  them  on  board;  must  have  leadership;  people  have  to  be 
indoctrinated  to  corporate  engineering;  people  have  to  know  roles,  responsibility  and  their 
requirements;  overall,  the  process  engineering  could  have  been  improved 

P029 

BUSINESS  MANAGER 

10.  -Unknown,  not  involved  after  P3 

10a.  -No  comment 

10b.  -No  comment 

14.  4 

14a.  -The  P3  efforts  were  limited  by  time  frames;  80%  solution  was  achieved;  sometimes  it  may  be 

appropriate  to  expand  P3  time  frame  to  achieve  more  detail 

14b.  -Adequate  time  to  assemble  team,  define  goaL,  and  evaluate  alternatives 

PROJECT  MANAGER 

10.  4 

10a.  -New  technology  was  used  and  we  have  lots  of  problems  with  it;  cuiTently  completing  another 
job  to  fix  it;  the  technology  selected  was  cost-eSiKtive;  saved  $30  million  in  coital  cost,  but  a  bitch 
to  operate 

-Construction  and  design  was  good,  but  technology  selection  was  not 
10b.  -Better  technology  methods  would  have  been  best,  but  they  cost  a  lot  mote 
14.  4 

14a.  -Goodjob  except  for  <^)etating  problems;  diffrcult  to  tpetate;  constniction  and  design  went 
well;  there  were  few  if  any  changes;  a  one  month  delay  on  schedule  haH  no  impact 
14b.  ‘The  change  that  we  have  made  that  has  improved  P3  is  that  we  now  assign  a  PM  up  front,  and 
give  him  a  team  to  work  with  that  includes  all  parties:  construction,  operations,  etc.;  team  works 
well  (teamwoik);  participation  of  all  cornponem  ph^ers  is  better,  biggest  thing  is  communication 
of  all  interfeces  is  betta 

-Today,  we  have  a  formal  P3  method  that  involves  aU  people  and  produces  a  project  execution 
plan;  this  is  a  vast  inqtrovement 

P032 

BUSINESS  MANAGER 
10.  4 

10a  -Because  of  change  of  strategy  we  never  did  test  the  project  fully,  we  changed  primary  product- 
one  month  after  statt-iq> 

10b.  -Everything  as  fer  as  sorpe  was  well  defined— an  expansion  project 
14.  -Not  involved  in  P3 
PROJECT  MANAGER 
10.  5 

10a  -Met  budget/schedule/  financial  success— did  what  it  was  siqiposed  to  do 
10b.  -No  comment 
14.  3 

14a  -Evaluationofaltetnatives  was  very  thorough 
-Sctqie  and  estimate  very  detailed 

-Had  peqile  committed  to  teamwork  and  defining  process— R  &  D,  construction,  engineering, 
and  operations  all  involved 

-Operations  team  at  plant  were  very  conqtetent  and  experienced  personnel;  lots  of  participation 
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of  opeiatioiis  people  io  oonstnictability  review-reduced  field  changes 
-Used  physical  laboratory  model  of  the  reactor 
14b.  -I  use  this  project  a  a  model  project 
(DERATION  MANAGER 
10.  5 

10a.  -On  time,  on  budg^  minimal  safety  incidents 
-People  worked  well  together 
-Start  up  was  picture  perfect 
10b.  -No  comment 
14.  4 

14a.  -Did  not  have  many  people  on  project;  overall,  money  qtent  on  P3  woik  was  low,  the  few 
people  that  worked  on  it  were  very  experienced 

-Good  ejqterience  (Hi  ocne  built  team  early  and  had  irqiut  from  all  prcyect  participants 
-Took  rime  to  technology  with  conqiany  technology  experts;  pooli^  these  guys  as  a 
technology  panel  was  helpful 

-Also,  we  had  a  corporate  engineering  designer  w(nk  with  us  during  P3;  he  helped  us  to  think 
about  tooting  inpes,  ^.;  helped  us  make  decisions  during  P3 

14b.  -Need  (piidcer  business  decisions— some  rime  lost  on  making  decisions  to  commit  toooey 
-All  in  all,  very  successful— met  riming  and  cost  goals,  and  fedlity  tuns  better  than  designed 


P033 

BUSINESS  MANAGER 
10.  5 

lOa.  -This  project  is  the  most  successfiil  that  I  have  been  a  customer  of 

-The  production  was  badly  needed;  (piality  job  that  met  schedule,  and  under  budget 
10b.  -An  excellent  benchmark  to  exceed 
14.  5 

14a.  -Lot  of  time  fen  P3 

-Considerable  ammint  on  team  building  and  TQM;  teal  effort  on  these  between  owner, 
contractor,  and  all  (Hganizaficms  involved;  this  paid  off 

14b.  -This  was  a  bell  weather  project;  we  try  to  continually  improve  this  methodology 
HIOJECT  MANAGER 
10.  5 

10a.  -Ran  under  budget  SIO  millitm,  two  months  earfy,  smoothest  start-iq>  ever,  severe  shortage  of 
acrylic  add,  thus,  completicm  two  months  early  was  a  big  benefit  to  the  business 
-Plant  has  been  operating  well  and  at  full  capad^  since  start-up 
10b.  -Management  of  change:  we  didn't  have  to  qtend  as  much  money  as  we  did 

-Interacti(m  between  owner  and  engineering  contractor  could  have  been  bdter,  engineer 
contractor  could  have  spent  fewer  hours  on  design 
14.  5 

14a.  -Ptojed  team  was  put  together  at  the  P3  phase  instead  of  during  the  detailed  design  phase;  we 
were  able  to  do  considetably  higher  level  of  P3  than  doue  before  on  other  projects;  we  even  brcHight 
the  engiiieer  contractor  in  at  the  beginning  of  the  P3  process  to  hdp 

14b.  -Mote  time  should  be  spent  selecting  alternatives;  there  weren't  a  whole  lot  of  alternatives  to 
lo(d(at 

OPERATIONS  MANACffiR 
10.  5 

10a.  -Under  budget,  on  schedule;  very  critical  project;  we  corrunitted  to  deliver  a  pnxhict  and  a 
quality  product  was  deliveted  to  customers  on  time 
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-Minimum  conflict;  voy  qualified  pec^le  (experienced  people)  who  knew  their  ieqx>nsibilities; 
very  well  defined  project  re^n^ilities 

-Machinery  operates  very  well  and  operators  like  it;  ea^  to  operate,  very  reliable,  little 
downtinie 

-End  result— we  ate  doing  another  project  and  the  goal  is  to  make  it  like  this  one 
-Established  good  relationships  with  prime  contractor,  at  the  plant,  we  established  a  partnering 
atmoqthere  that  is  stiil  good  today 

10b.  -Used  new  technology  rhat  caused  us  some  challenge,  but  don't  know  how  we  would  do  it 

differently 

14.  5 

14a.  -This  project  had  a  big  effort  to  dgfin#!  what  the  priorities  were  and  come  up  with  detailed 
definitions  of  quality  parameters 

-Extensive  building  with  the  help  of  a  consultant;  we  monitored  the  team  process  by 

maamring  how  well  we  were  doing  and  got  back  on  track  if  we  were  off-track;  used  score  cards  to 
see  how  team  was  performing;  etqrerieiKed  per^le;  excellent  open  atmoqthere— good  for  uqNit  and 
teamwork  on  all  issues 

-Brought  resources  from  outside  to  look  at  our  plan  and  give  us  an  assessment 
-This  was  a  project  that  we  had  no  eqierience  in  doing  the  thiitgs  we  wanted  to;  so  we  put  a  lot 
of  emphasis  qq  planning  and  this  was  the  fiist  time  we  brought  together  all  the  disciplines  eaily 
((^leratioos,  contractor,  consultant,  R  &  D,  engineeiing)  and  formed  a  good  team 
14b.  No  comment 

P034 

BUSINESS  MANAGER 
10.  5 

10a.  -It  had  a  very  corporate  and  public  profile-the  best  resources  available  were  put  into  it 
-Started  plaimtng  in  1972-very  w^  defined  scope 

-Novel  d^gns  to  achieve  social  benefits— single  footing  transmission  tower,  for  example 
-Initiated  a  bonus  program  for  the  public  land  owners  and  other  programs  to  achieve 
cooperation;  offered  a  bonus  for  early  access  (5-10%  of  final  settlement);  achieved  much  better 
cooperation  of  land  owners  in  ROW;  no  protests  or  violence 

10b.  -Mote  cost  savings  in  some  construction  techniques;  used  lessons  learned  to  reduce  costs  on 
future  lines 

-One  of  the  most  successful  projects  rve  been  associated  with 

14.  5 

14a.  -In  the  last  few  years  of  planning,  $40  million  eiqtended;  went  through  lots  of  pidtlic  hearings; 
in  prqaration  for  those  we  h^  to  do  a  lot  of  environmiaital  assessment  and  engineering 

-Had  a  very  high  profile  for  corporation;  lots  of  planning  and  resources  went  to  planning  it 
right;  executives  very  involved-unlike  other  projects 

14b.  -In  my  experience  this  was  the  best  I  was  involved  with;  the  regulatory  posh  and  public  profile 
drove  us  to  do  a  good  job;  all  resources  were  made  available;  resources  were  not  a  problem;  we 
didn't  try  to  cut  costs  on  this  one:  high  public  profile  (environmental— switch  from  coal  burning  to 
rurciear);  payoff-$l  million  per  week  savings 
PROJECT  MANAGER 
10.  5 

10a.  -All  objectives  met;  budget,  schedule,  planning 
-Good  planning 

-Innovative  H^gn  and  management  techniques:  used  new  type  of  foundation-4milt  some  of 
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I»ototypes  before  ooDstnictioa;  what  we  learned  was  put  into  final  design;  management;  used  good 
scheduling  and  progress  monitoiing  techniques 
10b.  'Voy  successful-nothing 
14.  4 

14a.  >7116  success  of  the  project  reflects  the  amount  of  planning  that  went  into  it;  results  demonstrate 
planning  was  good 

14b.  <006  problem  was  many  decisions  were  politically  motivated  rather  than  being  business  or 
engineering  evaluations  of  political  influence 

-P3cost;  IS  years  ofplanning  and  $30  million  was  for  extensive  environmental  studies;  one 
condition  is  that  eveiyooe  affected  ist  be  notified,  then  hearings  are  held;  at  the  first  heating,  it 
was  ruled  that  proper  notification  \  oS  not  given-this  caused  a  delay  of  several 
years;  we  qtent  $30  million  and  15  yean  on  tq^roval  (government)  process 
OPERATIONS  MANAGER 
10.  4 

10a.  -Went  into  operations  quiddy  and  no  major  problems  with  operating  the  project 
1%.  -Nothing  major  1  can  see 
14.  3 

14a.  -I  felt  more  participation  fiom  different  grotqrs  within  organization  could  have  been  better 
14b.  -Earlier  involveni^ofP3  team  before  sqrproval  phase-more  in  concqrhial  phase 

-Initial  approval  was  overturned  by  court  case  thra  yean  later  after  large  environmental  study, 
we  went  for  rq^roval  again 

P03S 

PROJECT  MANAGER 

10.  5 

10a.  -C^ncity  attainment  greater  than  100%  and  on  stream  performance  greater  than  erqpected; 
market  conditions  were  better  than  expected  so  it  was  extremely  successfiil-deven  month  payout 
1(H).  -Engineering  missed  one  of  the  primary  priori^  choices:  minimize  downtime  due  to 
construction;  longer  down  time  due  to  retrofit  tre-ins;  this  was  not  expected 

-Problem  was  clear  communication  of  project  objectives  to  everyone;  for  exanq>le,  down  to 
piping  designers,  to  avoid  downtinK 
14.  5 

14a  -Number  ofparticqrants fiom  all  the busirwss  areas:  mafireting,  plant  operations,  R&D,etc.; 
participants  were  all  tcy  qualified  and  dedicated  peqrfe;  lots  of  erqrerience  on  team,  and  team  was 
dedicated  full-time  to  this  project 

14b.  -We  probably  could  lode  more  at  project  execution  planning;  we  didn't  look  at  fixed  price  and 
there  might  be  an  of^rtunity  there 
OPERATIONS  MANAGER 
10.  4 

10a  -Bottom  line-met  objectives  with  reared  to  production  and  what  we  wanted  to  make; 
coordination  between  prochiction  and  construction  went  extremely  well  to  minimise!  shut  down  time 
and  facilitate  start-tq>s 

10b.  -Some  technic^  issues  that  weren't  thmigbt  through  as  well  as  th^  could  have  been;  tnoteiq)- 
fiont  work  was  required;  some  changes  made  that  did  ruH  work  out  as  well  as  erqxcted;  more 
research  needed  to  be  done;  we  were  in  a  time  crunch  and  quidr  decisions  had  to  be  made;  thisoould 
have  been  avoided  with  befter  planning 
-Cost:  within  budget 

14.  4 

14a.  -Good  work  on  definition  of  project,  but  txH  enough  effort  put  into  technology  evaluation. 
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mainly  due  to  time  cninch;  lots  of  planning  went  into  execution 

14b.  -Good  evaluations  should  be  made  even  prior  to  P3  because  of  a  limited  amount  of  time  in  P3 
and  due  to  capital  constraints;  if  you  haven't  already  prepared  technology  evaluations,  you  don't  have 
enough  time  during  P3  to  do  them 

P036 

BUSINESS  MANAGER 
10.  4 

10a.  -Delivered  in  a  timety  £uhion;  not  exactly  on  schedule,  but  close 
-At  or  below  bu<^ 

-Fast-paoed  project,  yet  sdll  provided  quality  project 
-Since  start-iq>,  no  problems 
10b.  -Nothing  significant 
14.  4 

14a.  -People  involved  in  P3  were  experienced  and  had  already  done  four  similar  projects 
14b.  -Perh^  better  define  the  customer's  needs,  or  help  him  define  his  needs  beoer 
PROJECT  MANAGER 
10.  4 

10a.  -Second  of  three  modules;  had  ejqterience  with  first  one;  same  designers,  but  not  same 
contractor,  thus,  since  this  was  a  cc^  job,  we  ai^lied  lessons  learned 
10b.  -More  design  time 

•Construction  taking  place  before  design  was  complete,  and  we  had  to  do  rework  because  of  this 
•Emdronmental  concerns  pushed  us  into  aatting  construction  before  design  was  conq>lete 

14.  3 

14a.  -No  comment 

14b.  -(Owner)  did  not  assign  construction  people  or  project  managers  until  after  P3  is  complete; 
construction  people  need  to  be  involved  fiom  the  be^nniog;  we  are  starting  to  realize  this  and 
involving  construction  people  on  future  projects;  we  have  very  young  engineers  and  they 
could  benefit  fiom  the  construction  iiqrut 

£0^ 

BUSINESS  MANAGER 
10.  3 

10a.  -Economically,  cost  was  way  over,  blew  budget 

-Technically,  however,  we  accompHshed  the  objectives  of  iminoving  the  quality  of  the  station 
10b.  -Preplanning  stage.  We  needed  more  detailed  plaiming;  we  did  not  scope  the  prcgect  well. 
-Financial  controls  need  to  be  improved;  we  didn't  track  well;  we  were  out  of  control 

14.  5 

14a.  -We  spent  a  lot  of  time  and  came  ip  with  udiat  we  thought  was  best;  however,  after  tpproval, 
we  had  to  change  everything  because  of  an  outside  problem;  our  customer  changed  everytl)^ 

14b.  -We  have  to  involve  the  outside  organization^costomer)  in  P3  to  the  fullest  extent  possilde; 
and  get  commitment  fiom  them  in  P3 

-We  have  to  irrvestigate  site  more  thoroughly;  in  rhk  case  the  building  was  in  the  seismic  zone 
and  not  seismically  constructed;  we  found  this  out  too  late 
PROJECT  MANAGER 
10.  3 

10a.  -On  budget,  very  successful 

-Operations  and  maintenance,  and  construction  was  very  successful 
-Very  confined  site  in  the  downtown  area;  this  was  a  rdiab  job  so  we  had  to 
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nunimizc  downtiine;  we  could  not  do  good  soils  tests;  found  differing  site  condition  and  had  to 
change  foundations,  thus  cost  a  lot  nsore 

•We  didn't  foresee  that  we  had  to  establish  a  tempoiary  power  source 
10b.  -Do  not  let  contract  until  design  and  soils  test  are  complete-major  mistake;  however  we  were 
pressed  by  customer  to  meet  the  in-service  date;  we  had  lots  of  changes  as  a  result 
14.  2 

14a.  -No  P3  team  loddng  at  the  project 

-Squeezed  by  time  limitations;  we  didn't  talk  enough  to  the  r^rerations  people  and  didn't  do 
enough  planning  for  outages 

-No  team  abroach  to  the  project;  very  limited  time;  we  were  rushed  because  this  station 
provided  power  to  some  very  important  political  customers 
14b.  -Not  enough  time  and  must  have  a  team  put  together 
OPERATIONS  MANAGER 
10.  2 

10a.  -The  end  product  was  very  suitable;  operators  like  the  project;  maintainability  is  very  good 
-However,  designers  designed  in  isolation;  Design  and  planning  was  terrible;  over  budget  by  a 
foctor  of  three 

-No  commimication  or  input  from  operators  was  allowed;  no  ir^ut  from  customer  was  aUowed, 
e.g.,  customer  knew  soil  conditions  but  our  engirteers  didn't  to  them 
10b.  -We  are  working  toward  project  teartrs  so  that  everyorte  is  accountable,  reqxtnsible  and  has 
irqnrt 

P039 

PROJECT  MANAGER 
10.  4 

10a  -Irrvolvement  of  local  labor  in  construction 
-Under  budget,  on  schedule 
-Client  satisfoction  with  end  product 

10b.  -Debqr  field  construction  urrtil  more  engineer  and  procurement  corrqtlete;  we  started 
construction  at  S0%  design  and  procutement  corrrpletion 

■Construction  staffing  earlier,  trouble  getting  CM  on  board  at  prrqrer  time;  this  hurt  us 
schedule-wise 
14.  4 

14a  -Lot  of  chent  irrvolvemettt  as  for  as  qualr^  and  performance  objectives  were  concerned 
14b.  -Area  that  was  laddng  was  the  experience  of  persotmel;  no  experience  on  execution  of  new 
constructimi;  not  mqretienced  on  grass  roots  projects 
OPERATIONS  MANAGER 
10.  5 

10a  -Unrter  budget,  on  schedule,  perfonning  well 

10b.  -In  efforts  to  reduce  cost,  material  selection  was  for  minimum  quality  irtcorporate  plant 

eqretience 

14.  4 

14a  -No  cortunent 

14b.  -Early  in  the  game,  get  peiqrle  on  board  that  understand  project  management 
P041 

BUSINESS  MANAGER 
10.  4 

10a  -Done  under  budget  (7%);  no  recordable  accidents  or  lost  times;  we  were  able  to  do  a  lot  of 
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wrak  on>site  with  our  own  forces;  industry  not  able  to  {Hovide  components  so  we  provided  much  of 
them  on  our  own 

-First  historical  project  where  we  inventoried  and  libraried  components  from  the  old  power 
house  anrf  put  in  storage  for  a  museum;  we  had  an  industrial  archeologist:  very  turned  on 
byinstruments 

-Good  oomrminity  involvement;  fund  raisers  for  local  communities;  good  partnership  with 
commutuQ' 

10b.  -Better  comnuinication  an<i  coordination  between  state  and  federal  regulatory  agencies; 
eqredaliy  with  environmental  policies;  we  had  some  problems  that  better  commiinicatKms  could 
haveavoided 

-Lots  of  problems  with  in4iouse  design;  need  more  time  for  engineering  and  design  before 
construction  began 
14.  3 

14a.  -Evaluation  was  "nadf  and  presented,  but  then  shelved  for  three  years  because  of  management 
philosopl^  and  economic  viability 

-The  project  became  viable  because  we  were  having  problems  with  our  nuclear  power 
availability 

14b.  -We  dropped  the  hail  on  cultural  heritage  invrdvement;  we  didn't  communicate  the  significance 
of  the  value  of  the  old  instniments  to  construction  pec^le;  educatitmal  process  of  cultural 
heritage;  building  was  on  the  natural  register;  had  to  use  some  slower  techniques;  delays 
due  to  all  the  recording  needed 

-More  gmphaidit  on  {Hoject  control  traddng  cost  and  schedule;  integrating  the  schedules  of  all 
parties;  had  some  confusion 
PROJECT  MANAGER 
10.  3 

10a.  -Two  major  changes  that  caused  problems  with  budget(2S%  increase)  and  schedule 

-Some  things  were  scoped  very  well,  however  we  did  a  very  poor  job  scoping  the  generates  and 
turbines;  we  were  missing  tlfo  maintenance  records  for  planning 
-Otherwise  met  all  objectives 

10b.  -Goes  back  to  planning,  needed  mote  tests  on  generators  to  know  its  true  condition;  same  with 
turbines;  we  didn't  find  out  until  late  that  we  needed  a  lot  nwre  wodt  on  generators  and  turbines 
14.  5 

14a.  -Very  thorough  economic  analysis;  weak  point  was  the  scheduling  effort;  we  relied  on  data 
from  the  maintenance  organization  for  turbines  and  generators,  which  was  very  poor 

-We  spent  a  lot  more  time  on  this  project;  no  restrictions,  all  the  time  and  resources  we  needed 
weregiven;  oveddll  as  for  as  effort;  big  bud^  and  plenty  of  time;  we  don't  ever  get  as  much  time 
arty  more 

14b.  -Scheduling  must  be  irrqnoved 

-Not  enough  focus  on  team  building  at  that  time;  now  teams  are  formed  and  trained 
-Not  enough  follow  through  by  planners  into  design  and  construction  phase;  plarmers  dont  stay 
with  the  project  and  there  is  t»t  enou^  communication  back  and  forth 

-Now,  we  don't  evoi  have  the  resources  we  used  to  have  and  couldnt  do  pre-project  planning  as 
well;  we  have  to  contract  for  it 

P042 

PROJECT  MANAGER 
10.  4 

10a.  -Extremely  difficult  project  because  very  new  technology  being  installed  in  building;  in 
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addition,  we  had  a  time  oonstiaiiit  of  two  years  to  completion;  most  buildings  like  this  take  three 
years;  we  had  lots  of  changes;  however,  we  still  occupied  in  26  months  and  stayed  within  budget 
-One  thing  that  went  well,  we  had  a  design  competition;  picked  six  design  firms  gave  them 
each  $60  K  to  produce  best  design  and  then  picked  bea  firm  and  incorporated  the  best  of  other  firms 
design 

•Client  on  site  and  good  commuiucations  at  all  times  (people  who  would  occupy  and  operate; 
good  input  fiom  them  during  construction  for  changes) 

10b.  -GC  switched  the  Project  Manager  on  us  to  someone  we  hadn't  worked  with  before;  newPM 
qrent  too  much  time  in  ofBce  and  not  on-site;  we  didn't  have  a  good  relationship  with  him;  bottom 
line-better  job  identifying  tqiptopriate  GC  and  PM 

-Schedule  was  too  tight  arid  budget  was  oM  adjusted  to  reflect  shorter  schedule;  these 
unrealistic  requirements  created  an  adversarial  relationship  between  us  and  the  client;  needed  more 
realistic  schedule  and  budget 
14.  5 

14a.  -Lots  of  time  put  into  it;  concept  was  around  for  4-5  years  before  this  lab  was  authorized 
-Design  competition  was  done  before  we  actually  had  approval  to  go  ahead  with  the  project 
-Workedveiy  closely  with  designer,  team  effort  the  whole  way:  client,  construction  manager 
(me)  and  designer,  all  ejqrerienced  people  who  I  woriced  with  before 
14b.  -Not  enough  irwcrfvament,  initially,  with  the  actual  occupants  of  fadlify  (lab);  planrungwas 
done  at  high  level  by  people  that  didn't  know  need  ofthe  lab  scientists;  eventually,  fixed  this  by 
getting  them  involv^  and  made  project  more  successfiil 

-More  cate  in  selecting  the  contractor  and  his  PM;  the  GCs  PM  was  the  one  source  of  friction 


P043 

BUSINESS  MANAGER 
10.  5 

10a.  -Reliabilify  of  product  (transfer  substation) 

-Marry  challenging  pttfoletns  overcome 
-Good  oommunicatimi  and  openness  of  all  parties 
10b.  No  comment 
14.  4 

14a.  -Lots  of  it  done,  but  could  have  been  more  defined 

14b.  -(Owner)  is  too  autocratic  and  intimidating;  this  some  timn  hamper  comtminication  of 
information;  better  oonununication— this  is  inqnoving;  listen  to  input 
PROJECT  MANAGER 
10.  5 

10a.  -Ttansitussion  line  was  very  critical  to  customers 

-Utilized  uimeeded  equipment  from  a  nuclear  station  (surplus);  this  gave  us  a  big  cost  savings 
over  btqdng  new  conventional  equipment;  we  had  to  do  some  modifications,  but  I  think  it  was 
successful 

10b.  -Need  mote  time  for  execution  phase;  tan  into  land  acquisition  problem  that  pushed 
construction  into  winter  months 

-Better  communications  between  different  organizations 

14.  3 

14a.  -At  this  time  in  our  organization,  we  didn't  do  f(nnialP3;  we  didn't  follow  a  road  m^orhave 
a  documented  method 

-Project  manager  not  involved  in  P3;  assigned  to  the  project  after  authorization 
14b.  -We  need  to  have  doaimented  guidelines  for  P3;  need  a  road  m^  to  adhere  to 

-Need  mote  iqHo-date  cost  information  to  conqrare  with  estimates;  and  need  better  material 
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management  niff^hn^s 

OPERATIONS  MANAGER 
10.  1 

10a.  >Tiied  to  use  lehabilitated  equipment  th^  was  no  good;  eveiybody  in  planning  was  told  that  to 
begin  with;  sub-station  did  not  p^onn  satisfactorily 

-In  the  middle  of  planning  to  decommission  tte  sub-station  failure 
10b.  -Use  satisfactory  equipment;  tried  to  use  stuff  left  over  from  a  nuclear  plant;  old  model-not 
suitable  for  purpose  used;  no  money  saved  at  all 
14.  2 

14a.  -Project  was  executed  OK 

-Let  money  override  the  quality  factor,  cost  dictated  quality 
-Went  for  cheaper  technology  over  quality 

14b.  -PM  didn't  listen  to  petite  in  field;  operations  input  rejected,  especially  on  equipmoit 
P044 

PROJECT  MANAGER 
10.  5 

10a.  -Customer  needed  us  to  move  and  build  a  new  power  station  while  maintaining  power  to  the 
facility;  we  met  all  customer  objectives 

-Cooperation  and  communication  was  good 

10b.  -More  individual  dedication  on  the  part  of  ptojea  participants:  we  put  peo|^  from  all 
disciplines  full  time  on  this  project  in  one  location;  hard  to  do  for  a  utility,  bid  tito  increased  success 
14.  5 

14a.  -Had  periodic  meetings  of  project  team  all  the  w^  through  the  project;  we  bad  more  teamwoilc 
and  communication  and  inqtrov^  a  lot 

14b.  -More  dedication  of  personnel  fill!  time  to  the  project;  people  are  canying  very  heavy  loads; 
could  do  one  project  brtter  if  dedicated  to  it  full  time 

P045 

PROJECT  MANAGER 
10.  4 

10a.  -Exceeded  schedule,  in  service  on-time,  cost  within  budget 

10b.  -Environmental  controls  need  work,  and  we  are  improving  in  this  area 
14.  4 

14a.  -High  priority  project,  with  a  large  industrial  customer  moving  into  rate  base;  customer  had  a 
schedule  for  in  service  date  and  we  wanted  to  meet  it 

-We  have  incentive  to  keep  our  good  rqxrtation  concerning  meeting  customers  in  service  time 
14b.  -Customer  did  not  decide  on  his  location  for  the  sub-station  when  we  started  engineering;  this 
could  have  caused  us  delays 

-This  was  a  pretty  clean  project;  lots  of  concerted  effort  went  into  it 
OPERATIONS  MANAGER 
10.  4 

10a.  -Slight  problem  with  transformers;  manufacturer  had  to  help  us  fix  problem 
-Utukr  budget  and  ready  for  service  before  in-service  date 
10b.  -Better  quality  material  from  vendors-this  was  our  biggest  problem 
14.  4 

14a.  -We  have  a  different  organization  that  plans,  designs,  arul  constructs;  when  this  is  corrqrletely 
done,  we  test,  accept,  operate,  and  uMintain 

-Our  (qrportunity  for  irqwt  com«  during  the  planning,  design,  and  construction  stage;  we  get  to 
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make  very  little  iiqiiit 

-From  our  standpoint  things  went  well:  I  rate  it  a  4 
14b.  -Improve  oa  communications  problems;  even  though  we're  not  involved  early  on  because  of 
confidentiality;  I  need  to  be  consult^  more  because  of  n^  ejqterience  in  cq)erations:  this  would  save 
us  a  lot  of  headaches  in  construction  and  (q)erations  and  maintenance 


P047 

PROJECT  MANAGER 
10.  5 

10a.  -The  whole  project  was  start-up  driven,  ax>d  start*up  was  done  well;  success  to  us  was  to  be 
measured  on  how  w^  start-tq)  was  done;  the  constniction/iverations  transition  was  critical;  we 
broke  the  project  down  into  small  pieces  and  start-up  corresponded  with  the  completion  of  these  small 
pieces;  tluis,  when  the  project  was  con^l^,  start-up  as  complete;  also,  there  was  no  follow-iq> 
engineering  required 

-Under  budget  and  schedule 

-Crqacity  rating  was  iqtgraded  by  10%  after  ficilityconqtlete 

-One  key  thing  was  we  had  the  engineers  from  the  existing  plant  come  out  to  be  pari  or  the 
engineeting  design  grmq),  and  remained  on  the  project  team  through  start-iq);  once  the  expansum 
was  conqrlete  they  went  back  to  worir  as  plant  engineers;  we  did  the  same  thing  with  electronic 
technicians;  worked  for  the  plant;  made  available  fm  construction  and  start- 
iqt;  then  returned  to  plant 

10b.  -Mechanical  contracting-piping;  m(»e  modularization  as  part  of  initial  planning;  look  for 
better  execution  work  methods,  especially  in  area  of  pipe  installation;  perhiqK  smaller  contracts  or 
better  isometrics 
14.  4 

14a.  -Fact  that  the  contractor  and  multiple  engineering  firms  all  participated  in  P3  made  it  very 
successful;  all  involved  in  scope  and  estimates 
-30  to  35%  design  corrqtlete  in  P3 

-Behavioral  characteristics  of  the  people  selected  were  unique  arxl  team  oriented 
-Out  of  this  project  came  a  tnamial  for  transition  team  trainingffor  transition  through  the  projea 
life  cycle);  bridges  the  gap  between  stages  in  the  project  life  qrcle 
14b.  -Team  building-  rnost  .significant,  can  never  do  too  much 

P048 

PROJECT  MANAGER 
10.  4 

10a.  -Met  schedule  and  product  quality,  m^  (iterating  objectives 
-Didn't  meet  budget 

10b.  -Cost  S%  mote  than  original  estimate 

-Pretty  good  fiom  a  general  staru^xtint;  could  have  used  a  better  and  earlier  evaluation  of  total 
length  of  time  it  takes  to  produce  the  project 
14.  4 

14a.  -Erqrerienced  people  on  P3  team  who  stayed  together  for  execution  of  job 
-Good  technology  development  plan  to  determine  bow  to  makn  product 
14b.  -Initial  oqtacity  estimates  and  actual  estimates  need  to  be  closer  together,  disagreement  on  how 
much  actual  project  would  cost 


P049 

BUSINESS  MANAGER 
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10.  5 

10a.  -Was  on  time  since  it  was  scbedule  driven;  within  budget  and  full  environmental  compliance 
-Exceeded  performance  erqrectations  as  far  as  unit  is  concerned 
10b.  No  comment 
14.  5 

14a.  -Very  through  planning  for  a  project  of  this  magnitude 
-We  overplaimed  a  little,  there  was  nc  sto^:  left  unturned 
14b.  -This  project  could  have  been  studied  a  little  less  for  decision  making  and  could  have  saved 
some  money 

P095 

BUSINESS  MANAGER 
10.  4 

10a  -Cost  wise- good;  schedule- fair 

KM).  -Better  knowledge  of  the  customers  real  needs 

14.  4 

14a  -Message  from  customer  was  clear 
14b.  -No  comment 
PROJECT  MANAGER 
10.  4 

10a.  -Well  under  budget;  delays  on  materials 
10b.  -Material  delivery  ordered  sooner  so  it's  on  time 
14.  -Not  involved  in  n 
OPERATIONS  MANAGER 
10.  5 

10a  -Exceeded  scheduled  in-service  date;  under  budget;  rework  at  a  minimum 

10b.  -brqirove  equipment  delivery,  spare  parts  availability,  technical  information  on  equipment 

14.  5 

14a  -Extensive  planning  to  minimize  delays;  minimal  rework;  functional  chedts  revealed  very  few 
problems 

14b.  -Initial  comrrrunication  between  vendor  and  owner  personnel 
P096 

PROJECT  MANAGER 
10.  3 

10a  -Quality  was  very  good;  schedule  was  met;  budget  was  not  met 
10b.  -Change  over  of  staff;  scope  documentation 
14.  1 

14a  Omissions  in  scqte 

14b.  -Plan  was  to  use  existing  building;  project  was  authorized  on  this  basis;  after  design  was  begun 
we  found  that  equipment  would  not  fit  into  existing  building;  a  new  building  had  to  be  designed 
-Primary  scope:  electricalrequirements  were  well  dOBned  over  a  10  year  period;  secondary 
sctqre  was  how  to  implement  primary  scope,  not  well  t^ned 
-Frequent  turnover  of  persotmel 


P097 

BUSINESS  MANAGER 
10.  4 

10a  -Project  cost  lower  than  estimated  but  higher  than  competitive  installations;  most  quality  and 
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operatioiial  goals  were  met 

10b.  -Cost  to  manufacture  was  higher  than  estimated 

14.  4 

14a.  -Well  front-end  loaded  with  experienced  technical  and  operations  pec^le 

14b.  -Attempts  at  new  project  managem^t  or  technology  ^;^>roaches  were  not  coiiq>letely  evaluated 

forbene&t/cost 

PROJECT  MANAGER 

10.  5 

10a.  -Construction  anrf  start-up  were  safe,  on  time,  budget;  the  product  was  immediately  made 
10b.  -More  design  before  authorization;  significant  number  of  mechanical  interferences; 
mechanical  constructability  checks 
14.  3 

14a.  -Evaluating  of  alternatives;  Front-end  loading  was  accomplished  in  two  phases:  phase  1  went 
well,  phase  2  was  poor 

14b.  -Put  more  effort  into  firont  end  loading;  do  more  detailed  design  before  authorization;  design 
was  at  about  3%  when  project  was  authorirod 
OPERATIONS  MANAGER 
10.  4 

10a.  -Piojea  execution  and  scope  went  very  well;  difficulty  in  implementing  the  new  technology 
10b.  -Clearer  nnH<M^afiriing(hii!diiftag)  of  eiqiectations  in  cost  to  manufacture  the  product;  look  at 
business  needs 
14.  4 

14a.  -^jpropriate  expertise  brought  in  early 
14b.  -Estimating  effort  was  not  adequate 

P098 

BUSINESS  MANAGER 
10.  3 

10a.  -Operating  success  or  ability  was  somewhat  oflExt  by  low  profitability  due  to  excess  PP  oqiacity 
since  before  project  completion 

10b.  -Inqiroveability  to  project  industry  capaaty  utilization  and  net  qnead  between  product  sales 
price  and  feedstock  cost(i.e.  ^nead  is  invert  proportional  to  capacity  utilization) 

14.  4 

14a.  -An  established,  well  organized  process  for  P3  was  used;  itworiredwell 

14b.  -Business  organization  and  forecasting  needs  to  be  meaairably  improved;  the  business  and 

mariceting  organizations  were  understafEed  and  not  well  organized  before  or  after  project 

inqrlementation 

PROJECT  MANAGER 

10.  5 

10a.  -Executed  with  minimal  changes,  under  budget,  and  ahead  of  schedule;  unit  started  iq)  without 

problems  and  tuns  well 

10b.  -Engineetitig  man-hour  control 

14.  4 

14a.  -This  projea  avoided  the  conqilication  of  technology  evaluation  and  focused  more  on  project 
execution 

-K^  to  making  this  project  a  success  were  having  technolt^  pre-selected; 
Engineertiig/construction  procedures  well  defined;  project  standards  agreed  to  in  advance;  existing 
unit  to  go  by  for  design;  In  sum  good  infiastnicture  in  place  to  execute  an  e?q>ansion 
ORERATIONS  MANAGER 
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10.  1 

10a.  -Doubling  c^;>acity  of  a  new  technology  product  over  a  short  time  period  combined  with 

marketing  and  tarhnirai  service  suppoit  and  a  poor  economy  impacted  on  overall  success 
10b.  -Marketing  and  technical  service  sui^it  resources  needed  to  be  increased  for  capacity 
utilization;  more  rime  between  expansion  projects  would  have  allowed  better  evaluation  of  equipmeiu 
reliability  and  corrective  actions;  more  time  between  projects  would  have  also 
allowed  onwrtunity  for  irtqrroved  qterator  trainii^  on-stream  reliability,  and  quality 
14.  4 

14a.  -Initial  project  evaluation,  engineering,  construction,  commissiorting,  and  start-iq)  all  were  done 
well 

14b.  -Business  risk  analysis  anH  the  inqiact  of  /kmhijpg  capacity  of  new  teclmology  without  planning 
to  provide  marketing  and  tech^cal  services  resources  could  be  improved  next  time 

P099 

BUSINESS  MANAGER 
10.  5 

10a.  -Ahead  of  schedule;  met  aU  major  objectives 
10b.  -No  comment 
14.  4 

14a.  -No  comment 
14b.  -No  comment 
OPERATIONS  MANAGER 
10.  5 

10a.  -Project  itself  was  very  successful;  wait  came  on-line  successfully,  instrumentation  currently 
being  changed 
10b.  -No  comment 
14.  5 

14a  -1  was  not  erqrosed  to  the  P3  effort 
14b.  -Nocotntnem 
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Boinmg,  Georgia,  and  Honduras,  Central  America.  He  was  married  to  the  former 
Karen  Kay  LindeU  on  September  21, 1988.  From  1989  to  1992,  Captain  Tortora  was 
assigned  to  the  16th  Combat  Engineer  Battalion  of  the  1st  Armored  Division  in 
Nuremberg,  Germany.  During  his  tour,  he  served  as  the  battalion  lo^stics  officer, 
company  commander,  and  assistant  operations  officer.  He  and  his  company  were 
assigned  to  the  4th  Battalion,  7th  Infantry  Regiment  of  the  1st  Armored  Divirion 
throughout  the  Persian  Gulf  War.  In  August,  1992,  he  entered  the  Graduate  School  of 
the  University  of  Texas.  Upon  completion  of  graduate  studies,  he  will  proceed  to  an 
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Army  Corps  of  Engineers. 
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